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copy in the future, we will add it to the Agilent website. 
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Support for Your Product 
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Figure l-l, Motiul mi3A PlmKo-Galn tndientur 
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SECTION I 

GENERAL INFORMATION 



M, DESCRIPTION, 



1-2, Tlio Modol IM13 PlitiBo-CtUn JndlciUoi* (Fltiuru 
1-1) iB 11 phtn-li) mclcr dlHjiliiy imtl for llio Model 
B410A Network Aimlyzor, It rilHpltiyB roltiUve iim- 
pllliidc iind pImHe dlfforeitco of two Input bIudhIb, 
Front piinol pimldnitton controlB Boloot meter func- 
tion iind nuute, Two coimectorB on the irnnt piinel 
provide lineiir pluiBu tind topiirltlir Ic timplltude out- 
put for phiiBc timplltude dlBpItiyB ^ n tin oNcilloBcnpe 
or X-V recorder, A llnetir amplitude output Blnirnl 
iB iivnlltihle at tlie roar panel. Complete Hpoclfleti- 
tlotiH for the Model iHl.TA PhtiBO-Ciiln Indicator are 
l?lvon In Ttihle l-l. 



1-3, INSTRUMENTS COVERED BY MANUAL. 



l-l, The conlentii of thin manual apply directly to 
ttiBtrumontB that have the Htime Borlal numl/er pre- 
fljtoB iiB thoBe listed on the title pane, With the 
chanpefi Indlctited hi Apiiendlx A, tlto mtinutU tilno ajh 
piles to inetruments hiivlnp lower Burial numher pro- 
fljtoH, Note that for all liiBlrumoniB preccijtnu serial 
numlier prefts 11-1-1 A, the Horlal numher wtiB a two- 
section, cliiht dt|{lt numher, In which the /Irsl tliree 
dlpllB were tlio prefix and the last five the suffix , 
,^artlnK with serial jireflx IM-IA, the first fourdlnlts 
and the letter form the prefix and the last five dibits 
form the aufftx, 1 



Table l-l, Speelflcallons 



AMPLITUDE 



nnnite: i3, tlO, and i30 dl) full scale. 

Accuracy: iS'V; of end scale, 

Lo|{ Output: 50 mV per dD up to 00 dD total; hand- 
width 10 kHz nominal depending on sl|»nai level; 
source Impedance I kfl; accuracy t3'r, 



Linear Output (Rear Panel): 0 to I V maximum; 
lO-kll!: bandwidth; 260 R source Impeilance 
(approx, ). 



Maximum Drift: 

Log: Less tinm tO.l dR/'^^C after one hr, warm- 
up. 

Llnuart Less than i6 mV/^C after one hr, 
warm-up. 



PHASE 



Range; iO, ilO, iOO and ilOO degrees full scale. 
Accuracy: ±2^ of end Bcale, 



Output: 10 mV per degree; lO-kItz Imndwldth: 

1 kn source Impedtijice. 

Accuracy: ;2'r of re:idlng on tiuxlll;try display 
or il mV, whichever Is greater. 



Maximum Drift: Less thim j0.2'7'’C. 

Phase Offset: tUlO degrees in lO-degree steps. 

Accuracy: t(0. 2 degree » 0. 3 degree per 10- 
degree step), not to exceed il,5 degrees cujn- 
uhitlve, reference frotn zero degrees. 



Phase Response Versus Signal AmpI Itude: 2 degrees 
maximum phase change for 00-dR amplitude 
change In test channel. 



GENERAL 



Power: Additional 16 w:itts supplied by H-IIOA. 
Weight: 1 1 lb. 

Dimensions: 0 in, high, 16-0/10 In, deep, 7-0/32 
in, wide (16, 2 X 30, 6 X 10, 0 cm), excluding 
front panel knobs. 
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SECTION II 
INSTALLATION 



2-1, INCOMING INSPECTION. 

2-2. IHB|)t)L’l llii.' Iiihliniii)i>iil for Hhlpplnt; iiK 

Hooi) (iH II Iti iii)|)at>|u>(l. Cliei’k lor l»’i)|tt.‘ii ki)ol>K tiiul 
L’o)mi'cior«t IdHpori nililiii'i mi<l pimot KurfiiroH lor 
tk'iiiK mid Ki’mlflit'K, If lliL* liiKlniiniMii in dniimiu'd in 
miy \viiy, or fiiilK to oporiito properly, tioiliy the rar- 
i-ler imd your iioiiroMi lloivlfti-Pm'Krnl Stilt » mid 
Servlt'o omro. In the event of ineclmninil dainiine, 
Die ptu'klnit milter la I mid eiirton Hliouhl he held for 
rarrler'B Imipeetlon. l-'or iihKifitmiee of any kind, lii- 
ekidlnt? imilrninenlH under warranty, eontaei the 
neareot Hewlett- Parka rd Satea Offlre, 



2-3. REPACKAGING FOR SHIPMENT. 



2-1. USING OIUGINAI, PACKAGING. 



2-6. The mime type ronlalnern and malerlaln utsed in 
faelory paekaulniiranlie olitalned ihrooph any Hewlett • 
Packard office, 



2-0, If the Model H>l 12A Inhelnn relurnetl to Hewlett- 
Packard for Kervlelnu, atliirh a tap Indlcaflnp the type 
of Hcrvlce rmiulred, return mldrcKK, model luimher, 
and full aerial numher. AIho, mark the container 
FllAGlLK to nmmre careful Imndllna, 



2-7. In any correapondence, refer to the Inatrament 
hy model numher and full aerial numher. 



2-«. USING OTHKH PACKAGING. 

2-0. The followlni' [teperiil Inatrucllona alumld he 
uaed when repaekar.liiii with conimerclally-avallahle 
materlala; 



a. Wrap the IMKIA In heavy paper or plaatlc. Hi 
ahi|)|)lnit ton Ilewlell-Packnrtl aervlce of I ice or center, 
attach a taa linllcatlnn the ty|)e of aervlce rcquiri'd, 
the return addreaa, model numher, mul lull aerial 
numher. ) 



I). Uaea atronit ahlppliiit contnlner, A douhle-wall 
carton made of :I60 pound teat miiterlal la mleipiale. 

c. Uae enough ah 'ck-ahaorhlnn material C) to-l Inch 
layer) around all alilea of the Inalrumenl to provide 
firm cuahlon mul prevent movement lnaitk> the con- 
tainer. Protect the control panel with cardhoard. 

d. Seal the ahlpplna container aecurely, and mark 

It to aaaure careful liandllnit. 



e. In any correapondeiice refer tothe Inalrumenl hy 
modi*| numher mul full aerial numljcr. 



2-10. PREPARATION FOR USE. 



2-11. INSTALLATION. 



2-12. Inatrucllona tor Inalalllnit the Phaae-Galn Indi- 
cator In the IMIOA Network Analyser mainframe are 
In llie Network Analyzer Opcrallna and Service Manual. 



2-K!. POWKH HKOUIHKMFNTS. 



2-M. ’Hie Plniae-Oaln Indicator ohtalim all inputa, 
hicludint’ power, from the Network Analyzer nialn- 
iramelhrouith the rear connector, when It la properly 
Inatalled In the mainframe, 
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SECTION III 
OPERATION 



3.1, INinODUCTtON. 

3-2, Bliitiulo fi’om iliu Nutwnrli Amilyzur euiUiiliiliin 
(ilwbu and nnipHindo infoi-mnil'm ari-> fed in the iH 13 A 
llu'ounli a ruar-pmiul iinmii'c'lor. ThuHn niiuials are 
dtiluiHcd in the Phaac-Gtnn Indicator imd dc vuUnnen 
propurUonal to phanc and ainpUludc arc fed to ilio 
U-il3Aincior and to front panel connectors for display 
on a X-V recorder or oficllloscope, The meter dls- 

e s either phase or amplltnde, fonction amt ranpe 
15 selected by front-panel pushhutlons. The phase 
and amplitude voltaites are avallalde whenever the 
Network Analyzer Is phase locked ami are Independent 
of meter function or rniu?e. A front panel plmse offset 
control may be used to change the phase relationship 
of the input signals ti 10 donree oteps up to ilUO de- 
Ijrees, This control effects both the meter and phase 
volta^'e output. Phase offset may he used to estalillsh 
a convenient reference durlnn phase calibration and 
to offset the phase tmnle lor greater reaoluilondurlnn 
measarumunts. 



3-3. DESCRIPTION OF PANEL FEATURES. 

3-1. Front and rear panel controls, connectors, ami 
Indlcalors are described la Flimre 3-1. In tills flnure 
the numbers on the panel illustrations match the 
description numbers. 



3-B. OPERATING INFORMATION. 



3-0. MEASUREMENT TECHNIQUES FOR OREAT- 
F£T ACCURACY, 

3-7. The (greatest accuracy may be obtained durlnn 
mensurernents of phase and amplitude if each Instru- 
ment in the test setup Is matched at input ami output 
ns close as passible to itsdesip impedance (50 ehms). 
Attenuators are used between Instruments to maintain 
a i 5 ood Impedance inatcb at all times and to prevent 
interaction between Instruments. The Model ll-tllA 
Harmonic Frequency Convertor, especially, requires 



a well-matched in/- , Itecomniemlatl'iim for imcmi- 
ators lo boused wim each transducer are Included In 
the transducer Operallnn and Bervicc Manual or 
Operatlnn Note. 



3-U. MEAKUHINU LAIKiE PHAKE ANGLE.S. 

3-0, When measurltii, a phase anple m ar Pio mi 
the IHO scale, the iilmse meter may nlvc an erratic 
Indication. With a hlnh test-sinnal level, erratic op- 
eration may occur close to ilDl) ; however, with a 
low lest-slnnal level, erratic meter Indications may 
occur as low as dSO . Accurate measurement of 
these 8l"')als retiutres the use of the PHABE OFFSET 
controls to brinit the meter indication close to zero 
(center scale). This alli»wstbe jdiase detection cir- 
cuiisto operate In the most stalib* measuremeal mode, 
thus provldlnitthe mostaccurate phase measnreineats. 
This also allows the use of the lowest scale (O' ) [or 
IHlth -resolution I'hase measurements, 

3 -to. The technique for measurinn larr.eplmsi' r.iiitles 
is performed as follows: 

a. Depress the IlUJ' PHABE pushbutton. 

b. Adhisl the PHAHE OF FEET controls for a near- 
zero meter indication. 

c. Select the lower scales by di presslnp tiie dO . 
IU-, and 0-dcaree pushbuttons in succcs.sl..n ami in - 
settlnn the PHASE OFFSET controls lor a mar-zeri* 
meter Indication after each scale M-Icctlon. 

d. When an on-scaU> meter indication on the if 
rani;e is obialaed, add alneijralcatly the PHA.SE OFF- 
SET control settinn ami the phase meter imlicatioa. 
E-Numple: 170‘ on PHASE OFFSET |ilus -3' on jiliase 
meter - *157' phase. 



3-11. MEASUREMENT PROCEDURES, 

3-12. Measurements procedures are plven la Flr.ures 
3-2 llirounh 3-D. Measurement procedures usinn a 
specific transducer are ztvea in the ope rat inn and 
Service Manual or Operatlim Note lor tlie particular 
transducer. 
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FRONT AND REAR PANEL FEATURES 







1. Plmbi»-Ani|)lll«tle IndiciUL'K pliiiHif 

niink>t ill* timp'llmk* raUn of u?hI I’litiiiiR’l lii|ml 
Id i‘Drui‘i.'itcL> .'Imm vl loimt. Imlk'iitDb plmsi* 
mii{k> when imy 1‘HASI-: jiuhIiIiuHou Ik |).-eHKetl, 
iim|)||luc|i? rallD wheininy AMPUTUDh; pviKli- 
buUoa Ik proKKeil, Fo.- phnKD meamiiemelU, 
DR'ter sliDWK U'Kt cImimi'J load tu* hn» rolailvo 
Id roforojii’D L’lrnmioU For ampllUitlD inouKui-o- 
monl, i.ielor dofloKltuii Ik okiokwlKo wlioji IdkI 
oliaimel amtitlladif IncroaHOK rolailvo Id the 
reference olmnneL 

2. Meier Meelmnleal Zeni CniilrDt. UKod Ui net 
meter pointer over Kcalo zero when the Mnitel 
B-113A iK In normal operatlim poKilkin wlthonl 
Dperatini; vollaneK applied, 

3. AMPLITUOF (Rll), PuKhInillonK Kelert meter 
KeiiBltlvlly In dn. N'umber on piiKhlntUon plvcK 
end-seale eallhrallon of the rnnno Kelooled, 

-1. AMPLITUDF BOMV/r/D. Voltnue onlpnl Ik 
proportional to amp I Unde ratio (20 lomo 
(VtKBTA'IIFF)). Output Ik fiO mV AIR, poKl- 
llvo voltaic for ralloK of 0 to »30 dll and ne^. 
alive vollane for riitloK of 0 u> -30 dfl, Ae- 
curncy Is i3'r. Output Ik tivallaklo whether or 
not ineior Ik dlKpliiylnn nmplUudo ratio. 

6. PlIASIKDEO), PubhlmltonK Holeel motor Ken- 
Klllvlly In dei'ceoK. Kumhor on puKhhuUon 
ttlvoB ond-Koale callkrntlon of the rnnue 
Kotoelod, 

0. PHASE 10MV/I)EC». VoUa^o output Inpropor- 
Ikmnl tophaKo anulehetwoon tost and roforonee 



ehannol KlpnnlK. Onlpiii Ik 10 mV <le(>iee, ptm- 
Itlvo voltnjto for phitKo analoK 0 to *II10 mid 
iionallvo voUtuto for nnuloK 0 to -1110 , Voliane 
umirnoy Ik >'l\. Output is avullnljlo whether 
or not motor Ik diKplayIni’ [ilitiKe unale. 

7. PHASE OFFSET, For InereiiKlnu reKiilnlkin of 
phiiKo moiiKuremoniH. I'ormliB Hhllilnn phtiKe 
of reforonoe ohtinnel Kitinal In preelBo 10- 
doi’coo HiepK over 300 , bo imy anule I’lin he 
offKoi to the lO' HoaloforO.l roBohition. In- 
ner luiol) Boloi'lK ‘ or - olfKel, True philBe 
annie Ik alpeliralo Bum uf hHboi and meii'r 
loadhut, OffBot eonirolK lunt’llon wlnaiier or 
not the meter Ik dlBidayinp plitiKe anitlo, Annie 
BL'loeior hiiK no meeliankal Biop for etiKler 
KWltchlnn. 

ft. AMPLITUDE OUTI’UT, PmkIIIvo voltane oul- 
pnt linenrly proporlkinal to the HF volinne ni 
the Moilet IMIIA tL'Kl ehannel Input, lianne m 
zero to 1 1 Volt with zero oorreKpoiidlimto 0 HF 
voltano, • I volt to Alt) ilH riUlo. Output Ik 
avulla !•' whenever HF Kinna I k are applied to 
Ihe Model H-UIA whether <ir nut the meter Ik 
dlBplaylnn ntnpllludo, Cmi ho uBod for modu- 
lation moaBuromontK on nmptitmlo-inoduliiied 
HF KtpnalK. 

1), MAHKEll INPUT. AeooplK it Iroiiueney murker 
Input from HP 000, UOOO Serk’K Sweet. OboH- 
InlorB (appro.slmnloly -BV). Marker Ib Biiper- 
impofied on the front-panel tMPLITUDE mid 
PHASE output voltnpeB. 

10. Connector, MnkoK nil noeoHBiiry eonnoelionK 
wUk Ihe Model «•! lOA 
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Modc’l U413A 



KL'dli))) in 



SINOLE-FREQUENCy TRANSMISSION MEASUREMENT 



SIGNAL SOURCE 



STRETCHER 



DEVICE IIRDER 
TEST 



network analyzer 






if 

to] cchTWa 



CAUDHATION 



Mi;Asum:Mi-:NT 



1. ComiL'cl cHiulimiuiU tiK shown tn koUij), willuml 
tho dovlci* uiutor toHU 

2, Plmselock llieNolworkAtiiilyzor lo thu tiiipllL’d 
RilLimU 

3. IX'proBB U4 13A 30 dp AMPLITUDK inishhutton 
und iidjUKl tlu> Ndwork Aimlyzoi* lost chiinni-'l 
HiilnoonlrolK tind iheiinipUludif vonder c«nui'ol 
to ohliiln u zero meter Indleiitlim, Depress 
3 dD AMPLITUDE puslilmllon iindre-ndjiisl Die 
nniplilude vernier control for zero meter l»- 
dlciitlon, Note the Network Analyzer naln 
control seUliiiL. 

4, Ket tlie U4 13A PIIASN Ol'P'SKT switch to zero, 
und depress PllASD lUO dei>ree puslilmtton. 

6. Adjust the Line Stretcher for minimum ex- 
tension und adjust the Network Analyzer phuse 
vernier control tor u zero meter Indication on 
the pliuBo meter. If the control does not have 
enouith runtte, adjust the Line Stretcher until 
zero Is ohlah'.ed on the phase meter. Depress 
PHASE C decree puslihutton and re-adjust the 
phase vernier control for zero phase meter 
Indication. 



1. Insert the device under tent. 

2. Depress the 114 13A AMPLITUDE 30 dll jmsli- 
liutton and read the I'uln or loss o| the device 
under test on the amplitude meter. If the 
meter Is petti>ed In either direction, note the 
Network Analyzer test channel nnln seiiie».. 
then adjust the test channel naln control to 
lirlnt: the meter Indication to within 3 dll of 
zero. Depress AMPLITUDE 3 dll pushimllon, 
The i»aln or loss of the device under tesl Is 
thealnehralc sum of the chnnaeln test chanind 
^aln and meter Indication, tinln or Loss In 
dll 2 (change In lest channel I'.aln) • (meter 
Indication). 

3. Depress the U413A PIIASt: lUO det>n push- 
hutlon ai>d read phase shift ihrou|>h the device 
under tesl on the phase meter. Em- best reso- 
lution, adjust PHASE OFFSET to hrlntt the 
phase Indication close to zero. Then press 
PHASE 0 decree pushhutton. Total phase shift 
Is the alftehralc sum of phase offset and meter 
Indication. 



Fltfure 3-2, Single-Frequency Transmission Measurement 
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MikIuI 1 HI 3 A 



BINQLE-PnEOUENCY REFLECTION MEASUREMENT 



DEVtCL 

UNntI? 

rtst 



mSNAL 50UHCI 





um liEfvcrl 



Lthe 

STRETCHER 



NETWORK ANALYSER 



COM KOI 



REFLECTOMETER 



CAMDUATION 



J. CoilllL't'l UK bllitwn ill Kl'lU|). 

2, Cimiiufl a c’oa.sliil . R'lri «u*li rk Uu.*II 1* llfiOTjA 
lu Iho lU'fli’flRmi'loF unknown [iml. 

3. Ailjum ll-l .3A IMIAS1-: OF KKI-T conlrol for IliO 
ik’nri'o of'Kut (olllior potarily). 

>i PhtiKo loi*K llio Nciworli Aniilyzur lo lliu appIlL'il 
Hli’iml, 

6. noproMR 8-1 13A 30 tin AMl'LlTUt)!-; punlitmtlon 
anil luljujii llie Nelwork Atmlyzur U’fI rlmniii-'l 
naln rontroln anil aniplliuile varnlur conirol to 
olKitin a zero niL’ter IniUealion, DepreKs U>1 13A 
5 tllJ AMPLITUDF puslilmUoii ami ai!>iHl Uio 
ainpllluile vornlcr runt rol uipiln for zorunn’tor 
iniliiMtiim. 

0, DuproHK 0'I13A PHASF lUO iluproo puBliliullon. 

7, AOjUbl the Line bTretrher lor minimum ex- 
lemiloin anil lulju >t tin* Network Analy erplniBe 
vernier control for a zero meter liuileaCUm on 
the pliane meter. If the vernier control iloen 



not have enminhranpe, ailiunt the Llne.Sirelrh- 
er, until zero in ohialneil on the phane meter, 
flepr* en tPU3A PlIAtiF 0 ilenree puBlihutlon 
amt re-zero phane meter. 



MFAliUllFMFNT 

1, Remove the coaxial Hhiirl from the Reflect - 
oineter unknown port ami connect tin* ilevlce 
umler leKl, 

2 , For mattnitude, note the Network Analyzer teHt 
channel j>aln Beltlnu. Ailjunt tent channel )>ain 
control fur an on ncale meter imltcallon on the 
3 ilIJ ranite. The reflection maitnitiule In re- 
turn loHB* In the alitehraic mim of the chantte 
in teht channel itain and meter indication. Re- 
turn Lohb In tlR - (channe In tent channel i*aln) 
I (meter indication). 

3, For phane, tuljunl 8*1 13A PRASE OFFSET for 
an on-Hcale meter Indicalloi, on the 0 depree 
ranne. The phane aiittle In the alttehraic num 
of phane offset and meter indication. 



Loit"l (0.0& X Return Lonn) 



Figure 3-3. Sinitl’f- Frequency Reflection Meanurement 
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Modul U>1 13A 



b'L>i>lliil) III 



SWEPT-FnEQUENCY TRANSMISSION MEASUREMENT 




CA LID RATION 

1, CumiUL'l o<iult>int.‘iil nt)(i||tJWii In tiuUiii, vvUlimil 
the tluvlee iiiulei* lout. 

2, PliUHL* lock ihc Nclwork Amily/.cr over Uio «lo- 
Blrud frctiucncy htnul, 

3, De couple tiiut ilc Imluiu’etlieOHcIllohcope ver- 
tlciil umplIflerK, AdjUfit Ihe OBClIUmcope to 
dlupItiyUie BWepl-pluiBL' output rronilhell-I13A, 

4, Obtilip etpiiil relerciice iu)d tcBl ctmilliel etec- 
trlciil IcnulliH by luljuHlIUK the Line Blrelcher 
for II horl/.oiitiil pluiKe dlHpIny on the Quell to> 
scope, 

NOTI-: 

If llie uyuleiii In correctly iid)uKted the 
dlupltiy ulumld iippeiir like Dlupliiy A, 
Fll'ore 3-0, If the dlsplny Ik Hlmllnr to 
Dlspluy D, the Kyutem Ik not phiiKe locked 
over the whole bund, refer to the Network 
Aniily?.er 0|ieriillni> Mimuiil for correct 
udjuKtnient, If the wiiveforin Ik Hlmllnr 
to niuplny C, the electrlciil lenutliH of the 
teet niid reference cImnnelK nre different, 
cttUKlnt; a linear phase shift ncrosK the 
BWept-frequency rani>e, Adjust the Line 
Stretcher to cancel ihephase shift, mnklnn 
the phase display horiv.ontal. 

5, Disconnect the Oscilloscope vertical Input from 
the mi3A AMPLITUDKconnector, to simulate 
zero amplitude output from theU'llSA, Note 
the display position, 

0, Reconnect the vertical Input and adjust the Net- 
work Analyzer test channel pin and amplitude 



vernier controls so that the average iif the dis- 
play falls on the zero position noted In sieptf)) 
above, 

7. Adjust Oscilloscope vertical position for con- 
venient ampllluile reference, 

H. Disconnect Oscilloscope vertical Input from 
U'I13A PIIABK connector, to simulate zero 
phase output from ll'l 13 A, Note display position. 

0. Reconnect vertical Input and adjust Network 
Analyzer phase vernier control so that the 
averiiHcof the displayfalls onthe zeroposlilon 
noted la step (II) above. 

10. AdjustOscilloscope vertical position for a con- 
venient phase reference. 

MRABURLMRNT 

I, Insert the device under lest. 

2, For magnitude, nofe NetNvork Analyzer test 
channel pain seltinits. Adjust the lest channel 
pain to return Oscilloscope display close to 
reference ohlnhied durliii’ calibration. Use the 
calibrated IMISAlfjO mV ilD) output and Oscil- 
loscope vertical calibration plus the difference 
in Network Analyzer test channel pain sellinps 
to determine transmission pain or loss in dll 
of the device under lest, 

3. For phase, adjust Oscilloscope vertical sen- 
sltlvllyand position conlrolslo vlewthe swept^ 
phase display of the device under test. Use the 
calibrated 1MI3A output (10 inV depree) and 
the Oscilloscope vertical calibration to de- 
termine phase anple. 




Fipure 3-'I, Swept-Frequeney Transmission Measuremeal 
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MihIl'I IM»«A 



SWEPT-FREQUENCV REFLECTION MEASUREMENT 



DEVICE 

UNDER 

TEST 
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Fli^urc 3-B. Hwcpl-rmiuciiL’y UofU’eUoti Mutieui-umuiit (Sliuel I of 2) 





Miulvl U'lHA 



til 



BWEPT'FREQUENCY REFLECTION MEASUREMENT 



CALinUATION 

1, Cimiu.'i!l wiiiliiuK-iil iwi tihown in hl’Hii). 

2, Coimutl n t'lWHlill nliDl‘1 Kuril iiK Ihi'IIP IIC0r»A 
to llir llrnertiimutur unltiiuwn |)ui-i, 

3, AtljUKl H'llHA PIIASI-: OI'I'KKT r.iiitiul lor IHO 
iIl'iU'uo oflKul (rlUirr poliirltyl. 

'I, PIiiikl' lut’lt iln* Nriwiirk Aiuily/.rr ovrr llio Irr- 
qiit'iiry Imiitl of iniuroKt. 

f), AtljllKl llir oHrUloRro))o lu illKpliiy llu* K\vr|il 
lihtiKo (iuiinit from ih«> IM I3A. 

fl, Ohliiln rtuml roforriiro and Umi rlmiuu'l ulrr- 
Irlral IrtinlliH liy udjUKlliu* tht? fjlnr .Strrirlirr 
for a liorlKontnl phaKo dlKplny on thr oHrlllo- 
Kropr, 



NOTH 

If Die Kywlrm Ik rorrrrily lulJUKlrd llir 
diKpIny Kliould npiionr tikr Dinplay A, 
Fluuru* 3-ii, If llio diKpIny Ik Hlmllnr to 
OlKpliiy IH llu* KyKlmii Ik nol phaKo |or|u«d 
over tlir wiiolr ‘land, tk’frr lo llioNriwork 
Amdy/.rr oportdlnq mimunl for rorrrrl 
adjiiKimmi. If ilir wiivrfurm Ih Kimllur 
lo l)lK)ilay C, llir I'lurlrlral IninlliH ol llir 
Il'kI imd rrfrri'tiro rlmniRd art* difformt, 
riuiKinii a lliirnr pliiiKo Khlfl nrroKH llio 
KVVrpl-frriiurnry rniiitr. AdluKl thr Lino 
Strrlrlirrtoriinrrl UloplinKo tililfl, nmkliii' 
llu* pliiiKr Iran.' horl/.onlal. 



7. DlKniimrrt llir OKrlUoKi’opi.* vmTIrnl InpuUrotn 
thrU«|13A AMPLITUDH rotmrrtor, lo nlmulatr 
zrro iiinpllludr oulput from llir IMI3A. Nolr 
thr irarr |)OHilion> 

8, llri’onnrrl thrvrrllral input aiulndJUKl IhrNrt- 
work Aimty/.rr irKl rhnnnrt i^nln and ninplliudr 



vrrnlrr r<mirolK ko ilitii llu- avrraitr ol thr 
tnirr IiiIIk on llir /ri'o Irurr poKlIjoii noird In 
Klrp (7) illiovr. 

0. AdpiKl OKrlllohropr vrrlli’iil poKlllon lor a 
ronvrnlrr.i amplltiidr rrfi'rrnrr, 

10, DiKroimrrt Ihr OKri||oKi'opi'Vrrl|rii| input Iroin 
llir IM I3A PlIASI! roiilU'i'tor lo Hlniuliilr zrro 
plniKr outpul Irom ikr k>li:iA, Nolr dlKpIny 
poKition. 

11, lirronnrrt Ihr vrrllriil input and ndjUKl thr 
Nriwork Aniilyzrr plmHr vrrnlrr ronUol ko 
tlial thr iivrrapr ol Ihr diKpInyfallK on ihr zrro 
poKllloii noU'd in Klrp ( ID) idiovr. 

12, AdJuKl OKrllloKropr vrrliral poKition for a 
ronvrnirnt phuKr rrlrfriirr. 



MHAKUIIHMHNT 

1. Ilrlnovr Ihr roa.Silll Kliorlfroni Ihr Itrllrilo- 
mrtrr unkiuuvn port and roniirrl thr drvirr 
undrr irni. 

2. h'rt thr ll't 13A pIlUKr olfKrl to /.no. 

3. For maitniiudr , nolr llir Ni'hvork Analy/.**r irKi 
rliaimrl miln Krtiini'K. InrrraKr Iln* IokI rl,.,n- 
nrl pain l«> rrliirn llir OKrllloKropr illKphiy lo 
thr rrfrrrnrr olitallird diirlili'. rnllhralloii. Thr 
dlffrrriirr In irht rhannrl pnin Kriiini'.K ik iln* 
rrflrriion imipniiudr in rnurii IokkL 

>1. For pliUKr, adjilKt llu* OKrllloiiropr vrillrnl 
KriiKiilvlty and poKition ronlndK to virw iiu* 
KWrpt-phnKr dlKpkiy of ihr ilrvin* uildri* trht. 
Dhu thr ratiliraird II'IIIIA PIIAKH ouip.it 
(10 mV drprrr) and tin* OKrllloKropr vrrliral 
raliliration lo drirrmim* plniKr anpir. 



jPj = iintllop 0,03 (rrlurn Ionk in dll) 



Flpurr 3-6. Nwrpt-Frrqurjiry Hrflrrtlon MriiKurmirni (Shrrl 2 of 2) 
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KucUnii Ml 



Miiii(>i U'U;iA 




DiHpliiy A. CiMTLHi t’lilihnitloii ilih|ilay. Ilorl- 
z'liUiil tiiiipliuuk' inii’L* (appi-T) hIiowk Initial 

0 lift iL’IallVL* iimplUudi* illlfuiTiu'eti l|i|)|t.‘ lKtln«‘ 
It* jm.’iiHm-uim.’iU ayKlnm fri;f|ui,r,t'y it'Kiiimai*). 
|>hnKL> ifiu'i-* (lower) iHlnirlzontal liidleiilliiK teal 
and referetiee ehaimel leiijUliH are elei'lrlenlly 
ertuiil, 




Display n. Nelworlr Analyzer mil preperly 
ieeUeil l«) Input Klpiial. Drolten pliase anil amp- 
tlUiite irai’es hullcale loan of phase lork. 




Display C. Slope or linear phase response In 
jihase illsplay (lower Iraee) is itue to inieiiual 
lest and referenee ehannet eleeirleal lenuths. 
If the line streteher Is adjusted to make the 
eallliratlon traee horizontal the se display 
sensitivity eaii he inereased so tiui non-llnear 
fihase response ean he dlsfilayed with more 
resolution . 



Fliture 3-0, 'l*ypleal Osellloseope Displays for Swept-Frequency Mensuremenls 
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SECTION IV 
MAINTENANCE 



4-1. INTRODUCTION. 



4-2. TIiIb bucUou piovltloB liiHlrucUuii for purfor- 
mnnco loulii));. iruulik'Kiioafnit, nitd rcimlrini^ the 
U413A. If Uk‘ Korltil prefix (thi> flrtil throe numhoru 
of tlio Borliil Dumhor) of your loHirumoiit Ib difforoiii 
from ihtU liBlud on the lltlo pH|{o of thiH mmiutil, tlioii 
tlioro tvru dlfforonooBhoiwoon your liiBlrumoui iind ilio 
limlrumoiit doBcrIhod In this miuiunl. Boo Pnrnitrnplm 
1-4 (iiul l-B. 



4-3. THEORY OF OPERATION. 



4-4. A block dliiKi'iini circuit dcBcriptfon In itlvcn In 
Flijuro 0-B, Ttilkiiij; Bchcmtitlc circuit doBcrlplloiiB 
lire (tlvun tm the btick of the foldout procodlnn onch 
BchomiUlc diii^rnm. 



4-G. PERFORMANCE TEST. 



4-0. The proccduruB In Flituro 4-2 chock the U413A 
porformnneo for Incomlni^ liifipcctlon, periodic oviilu- 
ntion, and trouhloBhoollnit. The tchtn ciiit bo per- 
formed without iiccoBB to the luBtrumeni interior, The 
BpcclflcntloiiB In Table I- 1 are the pei form a nee 
Btandirds, 



4-7. The test hiBtrumcntB and ncceBBo'lcB roqult od 
to make the performance checkB are llbled InTiule 
4-L. ToBt hiBtrumenlB other than the onuB llBted :an 
beuBcd provided their performance equnlB or exceeds 
the Critical BpcclflcatlonB listed. 



4-8. ALIGNMENT. 



4-0, FlKun^ 4-4 is a complete nllitnment procedure 
for the 0413A. The ndjUBtments are Boquentlal and 
should be made In the order i;lven, The alittnment 
procedure Bhould not be performed ns a routine main- 
tenance procedure but should only be used {!) after 
replacement of a part or component, 12) when the per- 
formance test shoWB lliat the BpcclflcatlonB of Table 
l-l cannot be met, or (3) when InHtructed to do bo In 
the troubleBhootlnn procedure, Defore attempting any 
adjustment, nllow 30 minutes wnrm-up time for the 
Q413A and Network Analyzer. Figure 4-3 showsthe 
location of the alignment controls together with the 
affect eachadjuBtment has on the Instrument operation. 



4-10, The tefit lUHtrumenlB and nccessorleB required 
to perform the alignment procedures are listed In 
Table 4-1. Test InBlruments other than the ones 
listed enn be used provided their performance equals 
or exceeds the Critical Bpedficallons listed. 



4-11, TROUBLESHOOTING, 



4-12, The overnll troubleshooting plan Is shown In 
Figure 4-1. The flve04l3A operating fuiuTlons pro- 
vide n convenient means of isolating a (riiubte to n 
circuit section; therefore, the preliminary trouble- 
shooting procedurcfi lnFlgureO-3, which utilize these 
operating functions, should be performed first. 



4-13, Figure 0-3 refers the troubleshooter directly 
to n schematic for troubles that can be isolated to 
other than phase circuits, and to the block diagram 
for phase circuit troubles. The test equipment should 
be set up tor troubleshooting ns shown In Figure 0-4 
before proceeding tc» a schematic or to tiie block 
diagram. 



4-14, The block diagram trouhleshootlng Isolates 
phase troubles to a circuit hoard assembly and refers 
the troubleshooter to the associated schematic. 



4- ID. Troubleshooting procedures for the block dia- 
gram and each schematic are on the page opposite the 
Bchemntlc or diagram. 



4-10, The tesl instruments and accessortes required 
for troubleshooting are listed In Table 4-1. Tesl In- 
struments other than those listed can be used provided 
their performance equals or e,xceeds the Critical 
Bpeclflcntlons listed, 



4-17. REPAIR. 



4-lB. After repairs have been made on circuit boards, 
clean the repaired area with a resin Ulu.<) solvent and 
spray the area with a protective cixitlng such as 
OE DRI-FILM* 80, 



• General Electric Co., Silicone Products Dept., 
Waterford, New York, U.B.A, 
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MmiL’l II'IIDA 



rimu't* <1-1 , Tn)iil)k'Hhi)oiiii|5 piun 




TiihU* 1-1, llocummt'iulLul Tcki Kqulpmunl 



Item 


C r It 1 ca 1 Spec If le a 1 1 on H 


Uee> 


Iteeommended 
HP Model 


Signal 

Source 


Frequency: l.0nll?,2 

Output Power: lOmw Into BO olmm 


A,IJ,C 


H020A with 
H0220A HF 
Pluu-ln 


OBClllator 


Fre'queney: 27B luiz 
Amplitude: varlahle up to 2. CV p-p 
Into BO ohniB, 


A,C 


200CI).00(iAn 


Digital 

Vollmeler 


HaiHte: DC Volte from -20V to f20V 
Accuracy: tO. I'l: of reading 
Input keeietance: > 10 Megohm 


AJkC 


3-I30A with 
3’133A plug- 
in unit 


Volt-Ohm 

Meter^ 


Voltage: 

Uiuqte: -20 to f30V DC 
Accuracy: t3'r of readhm 


D 


'HOC, -IMA 



naiu?e; 1 ohm to 10 munuiini 
Accui-ucy: tr'i of raullnq 
Input ImpodniK'o; 

> 10 mui?ohm Bhuntod hy 0.1 (if. 

lUBot A = PerformnncoTcBl; n - TiouhkmhooUn«; C ^ ADbiu.k'iU Procedure 

" ci icalul,,,,, prote cnp„c«a„« „r a a.P.,,,„,» „,ay 
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Moilul M 13A 



IV 




Tiililo •l-L lk'comiii«.'mli.‘il TukI li|UllniK>til (CotiUl) 



) 



lU'in 


1 

' Crllk’iil BpueinciiUoiiB 

/ 


Use 


Hecommeiided 
IIP Model 


l>ml Tniui! 
0QCiU0UUU|lL‘ 1 

wttli 10:1 
voUni;i.' prohu 
(2 rt'qulrt-'tl) 1 


j W'dleiilt Pnndwldlh; dc lo 20 MHz 

\ BenHliIvlly! BmVA’tn minimum 

/ llorlzontiilt Hiti'ue; Ip bl>( /cm 
Hxlenml Trluuer cii|:iil)lllly. 


A.n.c 


MOA/HOBA/ 

M22A/10003A 


TraiiBtiucer 


IndudoBt Power divider K- CiiHHrttled 
Line Stretcher, with preclHlon 
7MM connector B. 


A,n,c 


li7'10A,87-llA, 
87-1 2 A. 87-1 3 A 
or 874.8A 


Niilwoi'lt 

Aiiiily/.er 


No Sul)Btllute 


A,D,C 


O-llOA/O-lllA 


20 tID AtlL'imaior 


AHenutitloiu 20 dH nomliml 
Impediincet 80 ohmB nomitmt 


A 


IHOlA-20 


1 tm stL>i) 
Atluiiuiilur 


Attemmtioiu 0-10 dU In l-dn Btepn 
Impednncet 80 olmiB nomlmit 


A 


358C 


O'OOtID V'lUiiililti 
AUetiuiiUn* 


AllenuiUiotK 0-80 (in 
PhtiBu Shift over 80 (in rtinpe nt 
278 KHz: neullBlhle (<0.02‘) 
tmpediince: 80 olmiB nomimil 


A 


38BI),38«IA 


Coiixiiil Sluirl 


Connector! A PC ■•7 


IQgil 


1 1885A 


30 (lb AUvnutUot' 


Attenuutiont 30 (in nomimil 
Fre<iuency Hmiite: Snme iib slitmil 
source used, 

SWU: 1.3 nmximum 
ConnectorB! A PC-7 


A-* 


H402A, 
OiUlon 30 


20 (in AU(’iu)tit(U‘ 


Attenuntion: 20 dll nomimil 
Frequency nuiq>e: Snme iib Blitiml 
source used. 

SWH: 1.3 nmximum 
Connectors: APC-7 


A'» 


8-I02A, 
Oidloii 20 


0 (in Attuiiutiloc 


Attenuntion: 8 dD nomimil 
Frwiuency Hantte: Snme as Blitnnl 
fiource used, 

SWH: 1.3 mnxlmum 
Connectors: APC-7 


aB 


8402A, 
Oiitlon 08 


l-‘oi- UBo with IIP Model 87<10A only. 

® For UBO with HP Model B741A, 87-12A, 8743A, or 87-IBA. 
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KL'CUtm IV 



li'llliA 



riGURE 4-2. PEnFOnMANCE TESTS 



1, Phase Model Acourooy and Phoso Output 

SPECIFICATION! 

PliiiHu Muter Actiiinu’y! iT'f’ of uiul Kcnk*. 
lOMV/PEO Output! mullni?, 



PESCIUPTIONi 



An iiccumtu phiiKL* Hhlfl In L>ottil)llij|icil hy nutllnn thi> nlniml Himrcu U) n bIhhK> frtiiuciu'y iuhI in* 
BLM'llnn olccirlciil Kninili In une clmnnot lo unlmliini’o ilif input a known portion of a wavi'li'iinlli. 
Thu accurncloB of tlu> H-tlllA motor linlloatlon inui lOMV/DEG output aro ooinparotl anainal lliono 
proclHo pliuHo elilftn 

TEST SETUP! 



NETWOliK 

li-njA 



SiOnAL SOiJliCt 
I OCIi; 





see r,w/.e eeiow 



I 



L 



. J 



r 



mahmomc 
rin ooEhcv 

COOVEfiTEI) 




^ I i 

, I ^ ; 

* -rj ► • • LUJOJJJ ' S 

I— — 1 



I ( 

I » V ,■ 1 n 



DioiTAL varwEttn 



•«4 -1 )'• 


7 ] 

li ^ 




1 




- — — ^ 





Tramitlucor 


Setup 


B740A 


Etiual roferonee and test channel olectrloal lonnilis hetween tost nim 
and B-UIA. 


B741A <i- B742A* 


Terminate UNKNOWN port with open circuit. 


B743A* 


Select UEFL mode and terminate UNKNOWN port with open circuit. 


B74BA 


Select A, Sjj and connect a coa.vlal short to port A, 


• The coupling of the 0742A amt B743A Internal dlrootlonal eouplors rolls off bot<iw 2.0 Oil?!! 
however, these units may he used at l.O 0117. for those tests. 



tContlnuod) 
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Kui'lJtm IV 



FIQUnE4*2. PERFOnMANCE TESTS 



pnocEDUiu-: 



ft. Cuimufl wiul|)mci)i tiH Hhown in kcUii). 

Ij. Sol the Blitniil SmUTe for Klnulu frunnunoy i)|)t?rftlli)i( »i l.O OHHr nntl «t.>i llic Nutwmli AniilyzL'i 
It) plmHi.’ Uk’K lo llu-’ iippUt-’t! nlniinl. 

c. Otilnln ft UF Hipn'.l wUli :i0 cm wiivi-luiifttl' ft» fnllnwBi 



NOTE 

To oUmlniUu nicelmnicftl liiicMuftli onor wliun ftiijuBiinu ilio 
TniuHtlufor IIEFFIIENCE PLANE EXTENSION, ftlwftyu 
npproftt’h HiTlliti? from llu? Btimo tllrcrtlon, 



(1) 



Atllftfil TrftiiHtlurur IlEFEUENCE PLANE EX’t’ENSlON crunk for zero titultnl 
Inilicftlton, holil llmmlwhuol, «ml [ul)u»il criinU fully counlcrdockwltic 



(2) 



Atljuftt U-I13A PHASE OFFSET nml Ncivvork Aimlyzcr phiiKc vernier for n zero i0.2 mV 
Oll'tlJil VoUmelor tiullcntlon. 



(3) Aillufil TniftHtlucer HEFEUENCE PLANE EXTENSION for 16.00 cm ciluUftl t’ounler 
IndlciiUon (30.00 cm for BMOA). DlpHiil VoUmeter ImllcftUon bIiouUI l;e zero tO. 2 mV. 
It nol ntltUHl Slunnl Source fretiuuncy for zero )0.2 mV DlnUtil VoUmeter imllciiUon. 
AillUHl TrnnBiiucer HEFEUENCE PLANE EXTENSION counlerclockwlKe lo zero tiiul 
repent Bleps (2) tiiul (3) until ni«Uftl VoUmeter Intllcftllon l« zero when '1 rmiHitucer 
tllgltiil counter In set to both zero tuul 10.00 cm (30.00 cm for l)7'I0A). 



tl. Uefttljutit Triintiilucer HEFEUENCE PLANE EXTh.NSlON (iB folloWK: 

(1) Ai))UHt crunk to ohtnln DlitUnl Counter liullcfttlon of 7.6 cm (16 cm for H7>10A}. 

(2) IloUl thumbwheel to retiiln tliiK Inillcfttlon, nml iu1)ubI crunk fully dockwlne. 

(3) Releftfie thumbwheel iiiul tuIJuBt crunk counterclockwlHc until the dlttltnl counlei 
IndlcftleB zero. 



e. Adjust the IM 13A PHASE OFFSET nnd Network Antilyzer phnee vernier for zero lO. 2 mV 
Dlullftl VoUmeter bullcntlon. 



f. Check the 0-113A phtiBe meter iilul lOMV TDEG output voUiute ftccurnry nr Indlciited In tlie 
tollowlnn table. 



(Continued) 



Kt’i'lliii) IV 



MihU'I IHKIA 



FIGURE 4>2. PERFORMANCE TESTS 



NOTI-: 






Till.’ Sliiiml fJtHirt'i* ri-i.'{niy)it'y nml Tr(iiifitliu'i>i‘ HKl'intKNCI-: 
PLANll HXTKNKION liuUliinB lire rrUlciil; lliurefore, If imy 
liitUciiUoii IB mil of luk'i’iitu’e, rL'iuilWHl Kl|?iml Koiiri’e fro- 
tiueiiry {hU'|> t’), lU'i’hecK zoid tit'lllnn li), iiiul reiieiil 
the iliitUtil ecmiiler Betlliiii. 



TraiiBiliieer DliiUnI 
Cminler b'ellliin* 


0^I3A 

Pliase 

Haiiite 


mplial 

V'lUmeter 

Indication 


0-1 13A 

Phase Meter 
Indicnilon 


117-IOA 


07-1 lA, 07-I2A 
07-13A, 07-I6A 


0.-I2 


0.21 


O' 


*60mV ilmV 


.6' )0. 12' 


no. fill 


00,70 


-60n,V ilmV 


-6' lO. 12' 






ur 


*I60mV tllmV 


»I6' to.or 






*l60mV i3mV 


-16' 10.30' 


-1.17 


2,00 


00' 


♦ 600mV ilOmV 


• 60' tl.20' 


06. 03 


07,02 


*600mV tlOmV 


-50' )1.20' 


12.00 


0.26 


100' 


tl,6Vdc i30mV 


• 160' i3.00' 


07.00 


03.76 


-l.6Vdc »30mV 


-160' i3.00' 


•Adjust TrmiBdiieer lUiFRIlKNCI-; PLANK KXTKNOION to ohlalii dlpllal counter HeltlnuK. 
IiiBtrueUonB for ohlatnlnu Initial fielllntt nee nlveii In step d, To eliminate nieeliaiileal liat liltiBli 
error, always approach Beiilnn from the same direction, 



NOTR 



If I)ii;Unt VoUineier imllealUiiiB are rorreet anti iihaBe meler 
hutlcallons are mil of loleraiiee, refer lo AUtinmenl 
Proeetiure 10. 

If bolli lllitital Voll'iieler nml phaBe iiutienlloiiB are mil of 
loleraiiee, ticrforiii the entire allBiiimml procedure, 



I 

1 



(CoiiUnued) 






























Mtnk-1 IHKIA 



tiL-ciltm IV 



nOURE 4^2, PERPORMANCE TESTS 



2. PhoBo Offtiot Aoouraoy 



BPIXinCATION: 



PliiK^o OffKul At!i.’»iriu’yt id), I! iIuhi'l’i* ^ 0.3 tli-'ni'i^t' |K'r lO-ilt'nri-'i.* tilt-'p), nol ti u.m-uluI 

( L 5 ik'iu't't-'H I’liimiliiilvt', from zi-'i’ii (lL>iu*ff , 



IH-KCIRPTION: 



An iimmili.' pliiii e hlild Ih okiuIiDhIuhI )jy ni'lliiin llit? Slnmil Knum- tu n slniUi? rninu'iu’y 
mill tiifcorilim I'lui'trli'iil lunuili In 'in'-* I'lmmiL'l to imlmluiu’i- ihi.* inimt n Imumi luirlUm nf 
II wiivuIl'hi^Ui. Till' tii't’uriicy nl tin* IM13A PIIABK OFFBl'iT is i'diiiiiiii’l'iI nniiliisl llit'Si.' 
|ii'L>dsu |ilmse slilltH. « 



TFBTKKTUP: 



Bmiii' ns Ti.'sl I, 



PROCKDURK: 



II. If Bliuiiil Bdiiitl' fmiiKMicy litis In.'i.'ii flitiiii'i'il fioiii Tl'hI t, rujii'iil Tt«sl I, sU'ps h luul i\ 

I), b'cl IM13A I’llASK OFFBFT to plus (•) zi.>i‘i», iiml itupi-css IliO ilcpri'i' puHliliuUnii, 

i*. Ailjusl Nl'Iwiu-|{ Aimlyzi.'i‘ plmsu viTiiler in iippi'n.NliiiiiU'ly niliUrmine, 

il, Ailjusl Tfiiiisilui’L'r Itr.FKItKNCF PLANK KXTKNBION I'rmik fnr zern illpitiil fdunU'r 
liiilk'iilUm, liiilcl tliuiiiliwliui'l, mill luljusl I’riinli fully I’nuiiU'irliK'luvlsi.'. CoiUlimt' in 
IidIiI tliumliwIiL'L'l mill iitljusl L'ltinli fnr ti IMKIA plmSL> muler uiilk’iillnii I'lnsn in znrn. 

i*. Hupross IMI3A 0 ik'ni ut' pusliliiiUnii iiiul mljusl Nulwuili Amilyzi*r plmst* viTiili'r 
for II zoro pimsn iiR'ior liiillfiillnii, 

r. Clii'i'k IMI3A (t) PIIABK OFFBKT iimirtu’y us liulli'iileti in llie follnwliii; ItiliU-. 



(Cniillmied) 
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b'uL'iion IV 



Mmit'l IM i;iA 



FIGURE 4-2. PERFORMANCE TESTS 



NOTIC 

Till' Bnurcu frutiiiuncy iiixt TniuHtliicor IlliFERIiNf 
PLANE EXTENBION HuUiiinH tire erltleiilt llierefore, If 
liny liullciititm hi uiit uf loleretiee, rediock the frequency In 
Tent 1, Htei) c, tintl zero neUini? In Test 2, Bteps h ilirounh e, 
iiiul repeal Uie tlluliat eounler Kellinti. 



Digital C(>-nler Hetllng* 


PRASE 

OFFSET 


84 13A Phase 
Meter Indicatitm 


lt740A 


874 lA, 8742A 
8743A, 874 BA 


0.83 


0.42 


flO' 


0 t 0.6' 


1,07 


0.83 


i20" 


0 i 0.8“ 


2,50 


* 1.25 


f30" 


0 t 1. 1“ 


3,33 


1.07 




0 t 1.4“ 


4.17 


2.08 


t50“ 


0 i l.B' 


5.00 


2,60 


lOO" 


0 1 1.5‘ 


5.83 


2,02 


►70“ 


0 t 1.5’ 


0.07 


3.33 


fOO" 


0 * 1.6“ 


7.50 


3.76 


f00“ 


0 j 1,6“ 


8,33 


4. 17 


t-lOO" 


0 i 1.6' 


0,17 


4.68 


fll0‘ 


0 1 1,5“ 


10,00 


5,00 


*•120" 


0 i 1,5“ 


10,83 


5.42 


fl30" 


0 1 1.5‘ 


11.07 


6,83 


+ 140" 


0 i 1.5“ 


12.60 


0.25 


+ 150“ 


0 i 1.5“ 


13.33 


0.07 


+100“ 


0 t 1,5“ 


14.17 


7,08 


*170“ 


0 t 1.6“ 


15.00 


7.50 


*180“ 


0 f 1.6" 



•AdjuBt TmnBducer REFERENCE PLANE EXTENSION to obtain digital counter BellingH. 
InBtructlonH for obtaining initial Betting are given bi stepe d and e. To elinilnale mechanical 
backliiBli error, alwayB appruacli Betting from the name direction. 



g. AdjuBt Transducer REFERENCE PLANE EXTENSION for zero digital counter indication, 
hold thumbwheel, and adjuBt cranit fully clockwlBe, 

NOTE 

For 07'IBA, remove coaxial Bhort from Port A, adjust REFERENCE 
PLANE EXTENSION counterclockwiso (from fully clocItwlBo) for a 
phase motor indication close to zero with zero PlIASE OFFSET control, 



h. Set B413A PRASE OFFSET to mbiUB (*•) zero, and adJUBt Network Analyzer piiaBe vernier 
for a zero phase meter indication on the 84 13A 6 degree range. 



i, Chock 6413A {-) PHASE OFFSET accuracy as indicated hi the following table, 













































































Minivl U'I13A 



Hi-fi Inn IV 



FIGURE 4.2. PERFORMANCE TESTS 



NOT1-: 

Tilt- hTniml b'oni'fv fri.-.tiiL-nfy iiiul Trnnniluft-r IIKI'KHKN'CK 
PLANK KXTKNSION lU'tllniin iin- . ritli-nl; iliL-rufiiri-, II 
any iinlU’iiUon is mil nf toltjnini i- , n-fliffli Ur- fri-iiiiuiii’y in 
Tnal I, nli-p i-, niul zi-rn HflDnn in T'-hI 3, tiU-|iH n amt li, 
ami rv|iL>al ilm illiulnl i’lmnloi' m-uinu. 



niallal Cminler Kelllnn* 


PMAHK 

OKKSKT 

h'l'iUnu 


0-1 13A Plmae 
Mi-li-r Imllralinn 


lIV-lOA 


07-11 A. 07-1 2 A 
07-13 A, 07-1 5A 


00, 17 


00.60 


»10' 


0 


0.5’ 


on. 3.1 


no. 17 


-20 


0 


O.lf 


07.5 


00.75 


-30 


0 


1.1 


00,07 


00. 33 


-I0‘ 


0 


l.-l 


05,03 


07.02 


-50' 


0 


1.5' 


05.00 


07.6 


-00' 


0 


1,5 


O-l, 17 


07.00 


-70' 


0 


1.5 


03.33 


00.07 


-no 


0 


1.5 


02.5 


00.25 


-00' 


0 


1.5 


01.07 


05.03 


-100' 


0 


1,5 


00.03 


05.-12 


-no- 


0 


1.5' 


00,00 


05.00 


-120 


0 


1,5 


00. 17 


0-1.50 


-130 


0 


1,5 


00,33 


0-1. 17 


-MO 


0 


1.5 


07.60 


03.75 


-150' 


0 


1.5 


00.07 


03.33 


-100' 


0 


1.5 


05.03 


02.02 


-170' 


0 


1.5 


06.00 


02.5 


-100 


0 


1.5 



♦Ailjuat Tninmlucar IlKFERENCK PLANK KXTKNSION lo uhtalii illnllal fminU-i" m-ltinaa. 
IiiaU'UctiunK fur ulitalnlnn Initial HoUtnp are tiiven In ate|in a ami h. lo ellnilnaie meeUanlfal 
badtlanh error, alwayn aiiproaeli Kelllna from the aame tllrei-ilon. 



NOTK 

If ImllcallonH are out of toleranee, trimhleHlioot the phaae 
ufftiet circuit UHlna aclieniatlc nuniher 1. 



•I-I) 
















































































h'l'i'lliil) IV 



MtHifl It-IMA 



riQUni; 4-2, PEnpOnMANCE TIIGT8 



3 . AmplUudo Modflt ARcurnoy nnd AmpHludn Outtujt 

KPliCIKICATION; 

Ai)i|)lll>iih> Mi'U>r At‘t'>i rtify: t3'. n| I'lul m'lilc. 

50 MV 'im c)iii|uiu 13', Ml ri'iitllniu 

DKSClilPTION: 



Tilt' Ni.'iwiirH Aiwily/t'i' toUii fniiii'ul in imi'tl lu nliitilii iiit (U’l'iinili! I'hiiiiiiit in IHISA 
lli|Hil nliiimt iini))llltuli', Tlif lu'ninu’ifh nl llu' H'llSA liMli'r Imlli'dlltm nml fiO MV 'DM 
VDlliiitt.' iiulimt iiri’ fiiiii|iiii-ftl tiitiiinni iiruriM' )i,>yi>| I'liiiniti.'n, 



I’HKT KI:TUI>! 



tiiONAL IjOuhCt 
I or.iij 



cir= 
0 0 


0 D 


] 1 “ 

O 1 0 


c> 0 1 1 


i» iiO 


*> f j> I.*0 0 



tHAd'ii)uci li 



tm rm i! 



MAliWGdit 

fiiLouEdcy 

cofnvtnrHi 



Nl twc'uk ANAi v/cii 
l;.ll >A 



ft 







OlCilTAl. ValVI TIIt 

*** c m I 



(CoiitiimL'd) 



-MO 






IMKIA 



h’ln'llim IV 



... I’ZulZu:!-, 



J 



fwl- ATtrN 



AM) (0A>. ' iic lit 



-• i.i I ( vn:i 




PKcx:i:i)Uiu:t 



Ciiimui'i un hIuwii Id dl'Iuii. 

b\'l Bli'.mil MiHiiH’t* Id (iny dIdhU* fcnquuDi'y wiililn iln.’ ntni'L' of iliu NVtWDi k Auiilyzi'i' iu»l 
But N<Jlwm-|t AnalyZDr Id iiIidbd lock to llii* iipplk'd hIumjiI. 



Bl >1 Nolwtirk AimlyziD' U>«1 l’Iidddl'I itiilli Id MB till. 



(CODlh«U.’ti) 
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Mudi'l IHIUA 



riQUnE4^2. PERFORMANOE TESTS 



t?. tii’i NL'UvDfli Aiitilyzt'C li.'Hi itiiln iiml nmpllliiilf vi-rnlci- I’oiiU-ol lor ii zoro liri Imlli'n- 

Uni) till llii' IM IliA 1! <111 niiiiu'- Tin* U'»it i’lmiiiu‘1 unlii Ht'Uliiit miitU In* In lwci n '21 luul *U! till 
\vltli lliL* 1-iin ''(iti'p I’otitrol Hi'l lii'l\V('i*() 2 mill I) till, II ii z<>ro liitllt'iiUoii I’linnul In* iililii)tii*il 
with II Hi'lllHK III lilt* iiliovt* ninni*, flmimi.* Minimi Minirt'o oul)ml [lowor iiiul rl•►mlJutil Ni.'I'vnrK 
Aimlyzor lobl rlmmiol imiu funlrolb. Noli* Network Aimlyzi.'i* tebt rlmiim.'l imlii M'llliinb. 



I. Chi'i’k lilt* 11*1 IliA tim|i|limli> meter tiiul 60 MV ''DM iMii|)ui voltiu',ii iiretiriiey iin inilli’iiietl In 
the tnhle helow, 



NOTM 

lleeheek /.er<J mljii dment lifter eiii'h Hte|), 



CImnite In 
Network 
Aimlyzer Tent 
Channel Giitii 
Setting * 


IM13A 

Ani|)lllmle 

Mmiite 


Diltllnl 

Voltmeter 

Inilli’iition 


IMI3A 

I’hiiHe Meter 
lliilli'iillon 


i2 (IM 


3 ilM 


tlOOmV 1 3mV 


‘2 till 1 0.0(1 till 


-2 111) 




-lOOmV i 3mV 


-2 till! 0.00 till 


It) ilM 


to ilM 


t'lfiOniV i l3,5niV 


• 0 till > 0.3 c/M 


-0 till 




-IfiOmV I IS.rmiV 


-0 till! 0.3 till 


i27 tIM 


30 till 


tl.3r»Vtli* i *10, Bin V 


‘27 till t 0,0 till 


‘27 tIM 




-l.SOVtle 1 -I0.fi mV 


-27ilMi0,0 till 



• (luilructlODK Cor ohliiliilitn hilttiil hetUiin lire nlven In (itep e. 



NOTh: 

If Intlleiillonn lire out of tolernnee, refer to iiltnmneni pro- 
eetlnren 0,7, mnl 10 (I'nrt two). 



4, Phono Rosponoo Vorsuo Signal Amplltudo 

SPNCIFtCATION: 

2 ik'nreen nm»lmnm pliiiKe eliiinne for 00 ill) nmpllliule ehmiite In lent rimnnel, 

DKMCIUI’TION: 

Two 270-kHz nlipialK of known ninpllliule lire npplletl to the IM 13A Inpiitn. The IM 13A phiibe 
iiulleiitlon In olmervetl while tlie lent elmnnel Input level in vtirled hy 00 ill). 






{Coiitlnuetl) 

















Mudul 



b'ot’llim JV 



FIGURE 4'2, PERFORMANCE TESTS 




TKBT St’TUPi 



DUAL TRACE 
OSCILLOSCOPE 




PUOCKnUllE! 

ti Nelwork Analyzer tn|i a»ut l)ollt)ni rovern mnl covijr of roiir-|miiel niimeiittir to '>’t***A> 

DlBcoimuct ealile WO ami cuhlu W*l from .10 ami .1 10 at rear of NeUvorU Analyzer hollom eaallna. 

I), Connect eiiulinnenl aa nliown la leal aeiap, 

C. Set Network Aiwlyzei* teat channel k>v»» rontrola to 0. 0 ami annilltmle vei alec contr.)l hilly 
c oun t e r - c I ock wl a e . 

,1. Atijiiat oaclllator oaliiul to 270 kHz, ami 2. 3V p-p at M lOA rear-panel ItKF CHAN OUTPUT, 
e. Bel 0-00 dlJ variable attenuator to 0 till. 

t. Bet l-dli Blep attenuator for 200 niV ilO mV peak-lo-peak at IMIOA .12, Pin :i. 

K, Turn on Network Analyzer to aupjily power to the H-l i:iA. 

U, Sul IH13A PHASE OFFSET control for an on-acale meter liullcatlon on the 0 ilearee ranpe, 

1. lleconl 0-U3A meter Imllcallon (reference at zero attenuation), 

). Vary the O-UO OH attenuator ihrouah 00 ilH of attenuation. The 1M13A Imllcathm almuUI not 

vary more than 2 deareea, 

NOTE 

If the phaae ImUeallon varlea more than 2 tleareea the moat 
likely Irouhle la low aaln of the flral ampllfler-llmlter, 

Troubleahooi the ampllfler-llmlter clrculta ualna achematlca 
2 and 3 , 
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Tutil PorfornR'il by 




b'|)i!ulfli’iiU«i» 



PlmuL’ nit-'ti-'r iu*i>\in»cy; 
uml Kciilu, 






PhiiH« tlO MV/Dl-:0) Vi'Unut* 
oulpuit ui rutuliiiii 



Plmtse offBul iicfui'ticy: 
i(0,2 iIl'HI'ul' >0.3 tlunruL* poi* 
lO-doni-L'e Blyp) iiul U> e.seootl 
il.6 dL'nrui; eumulnllve, 
rufL'i'uiu’t’il fn>m zi.*ro 



CcindlUniUti) 



ML'iiwirt'd III iG*’ on 
jC' Kl'llll' 



Mc‘iimirt>il 111 iiri*" on 
i ur fit'iiio 



Moufiiii'i-’d 111 iSO' on 
lUO' tii'lllu 



Ml'hkoi i iI III iir>0‘' on 
lUil)' hciiIl 



Mon fill rod nt: 

0 •= >6" 

0 - -B" 

<;> - fiB'- 
0 “ -IB' 

= ♦50'= 
0 ^ -BU ■ 
0 - flBO" 
0 = -IBO'’ 



Mon fill rod III 0'= on 6^ 
ninno 

f 10“ 




The moiiblirod iilwBe JiuUcnUon eljould nol vary moro limn O.B“ bolwocn any lO-donrou Blcii, 0.l3‘ liulwocn 
any 20-dciiruc slcp, I, I* bclwccn any 30-donrcc Btop. and 1, 4'= between any 40-denr.>o Btc|), 

(Could) 
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TABLI: 4-2. PERFORMANCE TEST RECORD (Coiml) 






Plitiiit-' rt‘K|itiii()i.' vi'i'mib KliumI 
iiiniJliluttiM 2 clL'iti <.'L>K maslimmi 
|)hiih'L> fur (Ul-ilR 

iiDiiilllmtu III tt>n( 

dmniii'l. 



A7 SECOND LIMITER 
A6 FIRST LIMITER 
A6 LOG CONVERTER . 



A6C9 CURRENT SOURCE 
ADJUST 



ABR20 LOW LEVEL 
AMPL ADJUST 



A3 AMPL METERING 



A4 PHASE REC Q METER 
AMPL 



Cimtiiiiuii Ik) 



Mmimii't'cl III 0 tIB im 

15 ilB m’iih>. 

GO (IB 

dllllllB* III lOKl i'lllllllU‘1 
liiiuil i)ii\\(>r 



MuiiKiirL'tl 


Mill 


Ai'timl 


Mii.s 








TYiti 




I Vtwliuioii 













AQ THIRD LIMITER 0 
5,5V PWR SUPPLY 

AD MIXER Q 
INTEGRATOR 

AlO REF AMPLO 
PHASE SHIFTER 



AORB PHASE 
CORRECTION 

AI0C7 PHASE-OFFSET 
■POLARITY BALANCE 



A3RI4 HIGH LEVEL 
AMPL ADJUST 

A3RIZ ZERO SET 

A3R26 METER ZERO SET 

A3RIO LINEAR OFFSET 

A<IR2 PHASE ZERO SET 

AAR9 PHASE CALIBRATION 

A4RI4 PHASE METER 
ZERO GET 

A4R33 GAIN ADJUST 



Fll^ure 4-3. Lociilloii of ABniiimiiit Coiiti‘olK mid CU-cult Doiird ABHeiiiblluB 
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FIGURE 4-4. ALIGNMENT PROCEDURE 



UQUIPMIONT BL:TUP: 



NETWORK ANALYZER 



OSCILLO'iCOPE 




• UP Motiul I1740A, B741A, B742A, B7-13A, or H7-IBA For tin 87-UA, B742A, or U743A In rofloctUm 
mode, connect n short to the UNKNOWN port, For tin 874BA, select Port A, Bji mul conned n 
short to Port A. 



PtlEPAUATIONt 

Uemove top covers from holh Network Analyzer nnd 8<U8A. Remove circuit hoard compnriment 
top cover from B'llBA before Installlni; U Into the Network Analyzer. Connect equipment as shown 
III setup dlin{ram. Power level to the Harmonic Frequency Convertor IIEFERFNCF Input should 
ho approximately >20 dDm (Network Analyzer REFERENCE CHANNEL LEVEL meter at the hlph 
end of the OPERATE renlon). Power to the TEST Input should he approximately -10 dRm. 



1. Motor Movement Zero Adjustment 

Check meter zero adjustment with Network Analyzer power off. To determine If the meter needs 
adjustlnn, observe the position of the needle from directly In front of the meter ushm mirror 
scale to minimize parallax error. If the needle is at zero, do nut adjust the mechanical zero 
adjustment screw. If the meter requires adjustment, perform the following; steps. 

a. Rotate meter zero-adjust screw (located just below the motor) clockwise until meter pointer Is 
to left of 0 nnd moving to right toward 0. Stop pointer at 0. If pointer passes 0. repeat 
adjustment. 

h, Rotate adjust screw about 3 degrees cuuntorclockwlse to free It from meter suspension. If 
pointer moves, repent steps a and h. 



(Continued) 
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FIGURE 4-4. ALIGNMENT PROCEDURE 



2. Power Supply Voltogo Chook 

n. Turn on Nolwtirlt Annlyzor luut iillow 30 mlimlo wimmip. 

I)> Cutmucl ni(;ltnl VuUmolor (DVM) in XA’I pin 0, DVM rIiquUI IndlctUo >20.00 (lO, 02) volln. 

c. Coimucl DVM In X^\>1 pin 12, DVM Blwiiltl liuik'iito *-20, 00 (i0,02) vollB, 



NOTI-; 

If hoth of lhcHL> incllL’iiUnim iiro not wUliin tnlornnon irmililo 
fihont lliL* Nolvvnrk Aniilyzcr, 



d, ConiK’cl DVM In IH 13A-A0TP'1. DVM hIiouIiI liullciite fO.f) i0,2 voKk (»5. I i0,2 Vdo fnr 
InetrumunlK with scrliil iiujuberti 730-00130 iiiul Ijolnw). 



NOTD 

If ciUTOcl vnttiii'c IB tiol uliliiijK’d , IrnuPletihoul thn AH 
AHKombly uslnn fielienmtlc immber *1, 



3, PhoBo OffBot Polority Switch Bolonoo Adjuotmont 

DEBCaiPTIONi 

Tht> input plmtiu rehtUuiu^hip Ik (uljuKlod to ubtntn u plinKe indiciitinn un tlio nioKt KoiiKUki' moti'i’ 
rnnuLS with zoro pluiKo uffset. A10C7 Ik ndjUKtod tu btiltmce llie pluiKo hIiIU wIil'II KWitdiini; 
between (•■) and (-) zero pluiKe offset. Adjustment ts correct wlien minimum pimse clitiiitie 
occurs while swltcblin? between (-) zero and (♦} zero phr.se offset. 

PROCEDURE: 

a. Set the Signal Source for slngle-freiiuency operation, 

b. Adjust the Network Analyzer to phase lock to the applied signal, and set the toKt chaaiiel gain 
to zero dB, 

c. Connect DVM to the 0-1 13A PRASE 10 MV/DEO output connector. Set the PHASE OFI'SET to 
zero, and depresK the PRASE 0 degree pushbutton. 

d. Adjust the Transducer REFERENCE PLANE EXTENSION for a phase muter indication near the 
middle of the meter scale. 

e. Bet the polarity switch from (♦■) to (-) position several times while adjusting A10C7 (Phase-Offset 
Polarity Balance) for mlnmum phase meter change, Then check the DVM readings for each 
position. Tlie difference between DVM readings siiould not e.xceed 0. 6 mV, If unable to obtain 
less than 0.6 mV difference, troubleshoot the AlO Assembly using schematic number 1. 



NOTE 

Excessive meter and dc output drift may be caused by 
trouble In the ABQl circuit. 



4>1B 



(Continued) 
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FIQUne ALIGNMENT PROCEDURE 



4, Tost Chonnol Phoso Adjustmoiit 



DEKCUIPTION; 

The IM13A IMIUJI Mlmmlii iU-o iuIJubUhI fur tui lii-pImHu I'L'IuUtjnhhli). The phtiKe cefej-eiiee L'hmiiH‘1 
Hlunill 1h Khifletl 1110 denreeK iikIiih Ihe PIlAlal') OPPSH’r eniitic)!. AUUB Is luljut^letl In ulitiitl) liie 
pmiiei* pliiifie (ihifl ihrounh the phase lest elia.inel, as latlli'iiled hy emitle lUTlnii of the meter 
iieetlle ami hy the pnlarlty nf the 10 MV AH-:0 oulpiil vnllaite ehanniim fruni ► to - at lliO dettrees. 

puocKnulu:; 

a. Ohtiila la-phare siitKsls in the IH13A as fiillnws: 

(1) Cnmieet nite iiHelllnHenpe prnhe to IM 13A-A0TPI, ami enmieet Itie nther prnlie In 
U-n3A-AlOTP'l, 

(2} A'tjufit the Tranmiueer lU^FKIU'.’NCl-: PLANI', I-IXTKNSION ami Network Analyzer phaHe 
vernier to nlitaln two sine waves on the OHelllnaenpe e.'artly miperltiipoHed on one 
another. This ndliiHls ihe referenee and teat ehannel Input slunalK for zero phafie 
dlffereiice. The Oaellloseope prnhe eleclrlral lenplltK nnml he equal; therefore, In 
he sure prohen plve true lii-phase Indleatlnn, eoimeel hnlh prnlies to AlOTP'l. If the 
two slnewaves are not superimposed the prohes are not nmlehed, 

I), Depress PIIABK lUO depree pushhutton, and set the PIIASK Of'FSDT swlteh to 1110 decrees, 

e. , Adjust AOIIO tPhase Correction) f«ir an ervatlc meter Indication, or so that adjustment of 
AkltO causes meter Indication to chanpe from one side to the other. AOItG Is adjusted 
correctly when mcier Indication chanites Irom one side of zero to the oilier (appro.xlmalely 
the same amount) when the PIIAb'M OFFSDT polarity Is switched from ► to If unahle to 
adjust AUH& for the proper indication, trouhleshool the phase section uslnp the hlock diaitram, 



NO'IT-; 

Prohlems In ohialnln". correct hullcailon can he caused hy 
A7 Asremhiy bandpass filler helnp off frequency. 

Check the handpass filter center fretiuency as follows: 

(1) ’l\irn off Network Analyzer power, remove the IM13A AO Assembly, and turn on 
Network Analyzer, 

(2) Connect a 27U-kllz oscillator to A7TP3, and oscilloscope measurement probe to A7TPI. 

(3) Adju.'il the oscillator output to obtain a 2 to 3V p-p slitnal on oscilloscope. Vary the 
oscillator frequency for ma.ximum amplitude slpnal on oscilloscope. 

(d) Uslnp an electronic counter set for period measurement, measure the period of the 
osclllator output fre<iuency. The period should he 3,0 /isec, i0,03 j/sec. If necessary, 
select a value for A7CU to obtain the correct center frequency, 

(5) Disconnect the oscillator, turn off Network Analyzer power, Install the AC Assembly, 
and turn on the Network Analyzer, 



(Continued) 
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FIGURE 4-4. ALIGNMENT PROCEDURE 



B, Rooordor AmpIKIor Zoro Sot nntl Phooo Cntlbrntlon AdjuBtmoin 

OKKCUIPTION: 

Thu IJ'I I3A ln|nii wuru nut fui* lui in-jihiiHu ruliilhiiiKhlii tliirliin Rt*-“ pruvlouK prout'iluru 

Thu PUAS1-; OFFSKT In Kul to jtui'o A>IP2 Ik (uI)ukIuiI for zuio |•ul•o^clul• tiinplUiur 
volttiiju, A jihttHu illiruruMuu hulwuun ihu jilmHu iluluutor h)|mt HlitimiK Ik olit[iln<?il UKhtit Uiu 
PIIAKt: OFFSET uoiUrol unit ihu |•ucm■tlu^■ iiinpltflui- Kiiln Ik iitljuKlucI with A-lUt) to ohtnln tln> 
lie outimi volinnu <’oi ruKponi)lni' to ihu phaKu illffuruiu’u huI hy tliu PIIASF OFFSET uonirol. 
A-1112 and A-lllO Inluiiift; tliurufoio, Uiuku uokU-oIk at*u udjuKtud for a fompruinlKu huiwi'un 
DVM IndlcatioiiK, 




PROCEDUm:; 

a. Sul thu IH13A PHASE OFFSET iih followK imd mnhu liidlralud luljUKtmurilK. 



PHASE OFFSET 



DVM Indluatlon AiljuKtniutil* 



0 OtiDinV A-m2 

♦170 >1.700 (»0. 015) voltK A'Uin 

•170 *1.700 (lO.OlO) vollK A'lHO 



•'I'liuKu t’oiUrolK inlut’iuTt thuruforu, rurhuclt uiii'h Klup 
and inaJtu adjoKimunlK an nuuuKKury until ihu propur in- 
dluallon ran hu ohtalnud for all Ihruu Ktupa wlihoul any 
furthur adjUKtmuni. 



NOTE 




If vollaitu liniliK uannoi hu niut, irouhtuKhool thu Huuordur 
Anipliriur ulruuii ukIiih Kuhunmtlu numhur 6, Thu iuoki 
prohnhiu uauKu of trouhlu Ik AOQ’l or ADQH (low aalti or 
Itlph luakattu). 



0, 278-kHz IF Currant Souroo Adjusttnont 



DESCRIPTION: 

Thu uurrunt Kouruu parallul ruKonant lank ulruull Ik tunud to thu Input fruiiuunuy hy adjuKtinr 
AGCO for ina.'ilmum ainplltudu tnulur Indication. 



PROCEDURE: 

a. Rumovu thu U-l ISA from vhu Network Analyzur, lOKlall circuit hoard cotnpartniunt cover, and 
rulnKtall thu IH13A In thu Network Analyzer. 

h. DepruBB 64 13A AMPLITUDE 30 dU pushhulton. 

c. VdJUBt thu Network Analyzer luBt cimnnul pain and amplitude vernier controlK to obtain a 
convenient indication on the U-I13A meter (left Bide of Kcalu), 

d. Adjust AGCO (Current Source Adjust) for ma.xlmum positive meter Indication (movement 
toward f30). 



NOTE 

Two nui.xhnum meter Indications can normally he obtained - 

select either one. (Continued) 
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FIQUnE4>4. AUQNIVIENT PROCEDURE 



7. Amplltudo Ou;put (Bt) MV/DB) Adjuatmont 



DEBCUIPTIONt 

The Nulworh Antilyzer toHl L’lmnnu) eonlrnl In UKutl lo vury ihe IHI3A tn|iut hIuiihI level over 
II 00-dn mime; therefore, with the Nelworh Atmly?.er teisl cimiinel kiiIii iit 00 ilB, the O') 13A Iniml 
Blmml level lt> set to 100 mV p-p, A31UZ, A3IU-I, iimi ABRZO lire tullUHteil to oliliiln the proper 
U-U3A DO MV/DR output vollti|{e for viirloUH Input Klitiml levelo. A3IU2, A3UM, iiml ADI120 
lliteriiL'li therefore, idler iiiljUKlmentH lire miule nil tmlU'iitloiiB must he reehedteil. 



imocRDuiu-:: 

n, Ohlnln 100 mV peiih-to»penU ulunnl nl hipul to IM I3A iimplltude elmiiiiel iin follown: 

(1) Bel Network Amily/.er lent I’hnmiel ntihi eoiilrolH to 00 ilfl. 

(2) Connect OBclUoBcope vertlcnl Input to Network Analyzer renr-pimel teel channel 
output connector. 

(3} AdjUBt the Network Analyzer tefil clninnel ipUn l-dD step control and iimpUlude vernier 
control for 100 mV penk-to-peiik Indication on OficIllnHcnpe, These two conlrolH attommte 
the Bliimil applied to the llarnionlc Frequency Converter TEST port to place the slpnal 
level In the required rnimo. 



I), Connect nVM to the IH13A AMPLITUDE GO MV/DD connector. 

c. Set the Network Analyzer test channel an In tens control (nl left of nuinher window) to the 
followhm poBllloiiB and make ndjuHtmenlB if neccBsary: 



Test Channel Gain 
Tens Control 


Adjustment On U'tl3A 


DVM Indication 


3 (30 dD) 




0 (il) mV 


0 (00 dll) 




fl.GQO (lO. 040) V 


G (GO dm 




*1,000 (i0,O2G) V 


'1 (>l0dU) 




.0,600 (lO.OlO) V 


2 (20 dU) 


A6R20’ 


-O.GOO (iO.OlO) V 


1 (10 dm 


A6R20* 


-1,000 (10.02G) V 


0 ( 0 dn) 


AGI120‘ 


-1.600 (i0,U40) V 


• A3I112 ('Aero Bet), A3IU-1 (llld» Level Amp AdJ.), and AGU20 (Low Level Amp 


AdJ. ) all Internet with each other; therefore, after adjustmcnls are made all 


Indications must be rechecked. 





NOTE 



If unnhte to ohlnln proper IndlcntlonB recheck step C (27U- 
kllz IF Current Source Adjustment), Then If proper Indl- 
cntiuns are not ohlalned, troubleshoot the A3 and A5 
AssemblleB uslnn schematic number 0. 



(Continued) 
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FlQUnE4-4. ALIGNMENT PROCEDURE 



0. Llnoor 0>1 Volt Amplltudo Output Adjustmont 



in;scim'TioNi 

Tlio IM13A Injiut Bliumt luvcl, kl'I tlurltin tlu? |)Ii.'V|i*uk prin’ocUirc, Ik vtirluil with tlu' NVlwork 
Ai)alyi'’.t}|‘ liiKl i’lmntit‘1 unlit I'niittnl. Tin' 0-1 VOLT LINHAU outiiiil Ik immltDii'il iiml A3II10 
iK lulJUKU'd to KL'l Ihu iiii)|)lirk>i- itiilii 

PUOCKOUllKt 

It, Comiucl DVM to U-I13A ruiir-imiR'l D-l VOLT LINL’AU I’onut-'ctof. 

1). Atl)tiHl UtL> Ni'lwtnk Aimlyznr tuKt i'lmtmi.>l unlit and ampllludL* vnnilL'r conlridK fnr an indli’iiUini 
on lliL> DVM of LOO » 0,001 V. Ik't'rt'nKL- tiu' KoUlnitK on tin? IokI t'lmiinul itain i’dhIihIk hy 20 illl, 
Tlu‘ DVM Klioiild Imlloatu 0, I V t 0,01 V. If llii> Indinillim Ik not within loU'raiu’i'. ndjuKt A3U19 
(Linear Offael), Thin adjiiKlinent nlferlK llio entire rniittet therefore, eheeh hoth InilleatlonK 
after eaeli adjiiKtinent, 



NOTI-; 



If umthle to r<hlnln |)ri)|ier imlirnlionK irouhleKhoot the linear 
nniplifier iiKinit Kehematle miinher 0, 



8, PhoBO Motor Zero Adjustmopt 

DEKCIUPTION; 

The 10 MV/DEO output Ik Ket to !>ero voUk with the Network Analyzer phiiHe vernier and 
TriuiKdueor UEFEItENCl': PLAN'K EXTENSION. A>UIH Is adjunted to ohtnln a zero meter 
Indication, 

PltOCEDUItE: 

a. Connect DVM to I)>113A PHASE 10 MV ^Dl-XJ connector. Set PHASE OEl’SET Kwltch to zero 
and deprcKK PHASE 0 dc|>ree pUKhtmlton, 

h, Adjust the Transducer HEFEHENCE PLANE EXTENSION and Network Analyzer phase 
vernier for a DVM Indication of 0 i 0, 2 niV, 

c. Adjust A'lfU’l (Phase Meter Zero Set) for zero 11>U3A meter Indication, If a zero meter 
Indication cannot he ohtained, trouhleshoot the meter amplifier circuit uhIiih Hchematlc 
number 5, 



10, Motor Ampllflor Gain Adjustmont 

DESCRIPTION: 

This procedure Is divided Into two parts, phasi, and amplitude. The naln adjuKlnieni affects all 
rant’es of both phase and amplitude and must he adjusted for the best compromise. In part one 
the 0'113A PHASE OFFSET and Network Analyzer phase vernier are used to set known Input 
voltnttes at the meter amplifier, as indicated by the 10 MV /DEC output voltane. The appropriate 
meter rang*-' li> selected, and A'tR33 Is adjusted to obtain the proper meter Indication, 



(Continued) 
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FIGURE 4.4. ALIGNMENT PROCEDURE 



III |)iMl iwi) iho Ni)iwt)rlt Antily/.uc IohI t'lmimcl mul timplliiult! voniluc (in' u«i.'(l to Hfi Iuidw)) 
llipul voltanuH, iiM liulk’iitL'il l)y i|il> 00 MV/l)ll vollnue, Tlit; MuU’i' ’/uni hVi (AOliail) Ik 
ail)uKluil lo Kut the mulor to zuro foi' a zuro lii|ail voltano from lliu aniptitmlu ulimmut, Tliu 
Nuiwork Aiialyzur tuKl uliaimul ttaiii Ik InumiKud, ihu approprlatu muiur raiinu Ik huiuriuil, and 
A'lHOa Ik adjUKlud to olitaln the propur niulur liultualton. For uonvunlunuu llu* liidluatloiiK luu 
ttivun UKliiit tin? ij-cluitr'iu and 30 -dll inulur kukIuk, runardluKK of lliu nmitu Huluulud, 

PIIOCKDUIIK, (Part Oito): 

a. ComiLcl DVM lo llm IM 13 A PlIAKK 10 MV DKCi uoimuulor. 

1 ), Chuck phiiKu mutor auciiniuy auuordliiit to ihu followlnu lalilu, and mljuKi A'IU 33 (clala AdjiiKll 
(» iiucuHKaryt 



IH 13A Control PokUIohh 


Adjust D'llOA PliaKu Vernier 
For DVM Huadlai; 


AtlJuKl A'IH33* For it'l I3A Meter Indication 
(Head on O' Muter Scale) 


PHASE 

Ranpu 


PHASE 

OFFSET 


0 


0 


»0 000 (lO.OOt) V 


► 0 il 2 Kinall Kcalu diviKlon 


0 


? 10 


-0,000 (lO.OOt) V 


-0 


ID 


- 10 


►0, 100 (lO.OOl) V 


lO 


11) 


■PH 


-0. 100 (iO.OOl) V 


-0 


1)0 


■PH 


-0.000 (lO.OOl) V 


-5 


00 


- 50 


lO.GOO (lO.OOl) V 


1-0 


lUO 


00 


-0.000 (jO.OOl) V 


-2 


lUO 


^100 


-1,000 (iO.OOl) V 


-5 


lUO 


-100 


fl.OOO (lO.OOl) V 


?5 



•A’IH33 MK’rElt GAIN adJiiKtniunt affuctK all raiiituK aiul ouikI In? adJUKtud for IjuhI roaipromlKu. 



Pliocr-nuiu:, (Part 'IVol: 



u. Coaauut DVM lo 0*1 13A AMPLITUDE 00 MV ^DR coaiiui'tor , and adjual Network Analyzur 
luHt cliamiul pain and amplUudu vuralur ( oairolK for DVM Indluallon of 0 il.O mV, 



d. DupruBK U413A AMPLITUDE 3 dlt paHliballon and adjimt A3I120 (Muter ’/uro Kut) for zero 
ainpllludu meter indication. 



u. Chuck amplitude muter accuracy accordlap to the following talile. and adjiiKt A-1H33 
as accuKBary, 



(Continued) 
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B.elUm IV 



St 



Mmli'l lj>ti:iA 



FIQUni: 4-4. ALIGNMENT PnOCEDUne 



lacreami 'I'enl 
CImmiel Gam 


l)e|»re|iH 

Amplliude 

hmlilmtioii 


Amplitude Meter Indlcallon 
(Itead on 0-30 Meter hVale) 
Adjunt A>II133> 


^ 2 dll 


3 


.20 


i3 '4 lllvlaloii 


- 2 dll 


3 


-20 


.3 M Dlvlhlna 


• 0 dll 


10 


.27 


i3/'l DIvltiloii 


- 0 *111 


10 


-27 


i3 M niv'Hloa 


.27 dll 


30 


.27 


1 3 /'I nivlMoa 


-27 dn 


30 


-27 


i3 ^'1 lllvlHloa 



AdjUHtment (jf A'titn:) urrm’lti Inilh |)lmNi> imd mcU>r lu’ciinu'y. If |l iiiijuhli'd, 

rei’lR'i’li iii’timu’y uf ulmtii? imUi’ullmiH. 



NOTK 

If inL'ii>r i*mtr Ih lwukhI'U', » Li>hi'fk niutor zoco Kt.'iUim 
(KtL>|iH i* mid d). U luw imd Idifli nui|^L> tu’i’unu’y nimioi 
he iihliiliied etumno llie viihie nf A-lirJl iih fnlloWB: 

Meier at hlifli niiii'e lao dl) ami UiO' ) readn Iobh tlmn 
It tilumld. Coimerl a lOOK ulim, or lariier, reslBt jr 
la imraUel vvllh A'lliSL If the total value of A>IH3l 
niUBl he reduced helow 3.3K IrouhleBlioot the meter 
ampltner elreull uatiiit achenialle mmiher D. 

Meter at hlith rainte (30 dll and lUO' ) readu ureater 
than tt Hhuu|d> Iteplaee A’llt31 with a lilithur value 
reBlntur tilmnled with a aecotid reKlatur to ohtatn a 
total realalanee of not more than 3,7(3K. If the total 
value of A’llfl mual he Inereaaed above 3.7riK 
IrouhleKlmoi die 'teler Amplifier circuit utJlnit 
Hchematle mimher B. 
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Muticl B>t lUA 



h’ftMlDi) V 



SECTION V 

REPLACEABLE PARTS 



B-1, INTnODUCTION, 

6-2, TIiIh HL'cttoii conliiliiH liifonmtUim for orBorinit 
rcplncoiiblo piiriK, Tiililc 5-1 UkUi piirtK In itlplm- 
numorical orilurby rcfuroiico tlunlipniilnn nml i^I^uk 
thu dcHcrlpliun luui HP Htnrit luimbor for utirh purl. 
MiBcdlnncoUB niulrnhinol purtu not hulox'itl by rofur- 
uncc (iuuiKniiitmi are llBiud at tlio inid of Hio ial)k‘, 
Tabk'5-2 IlHlBparlB In alpIm-nuniurkMilordur of llioir 
HP Bluclt iminb.'r and prov^ldcB ibu roHuwInti Infonna- 
Uon on each p.iri: 

a. DoBarlplion of ilie pari (boo UbI of nbbrovInibmB 
bolow), 

b. Typical nmmifaciuror of tlio pari In a flvo-dlali 
codo! 800 Hal of nmnnfaclurorB in Table 6-2 

c. Manufaclurrr'B pari miinbor. 

d. TolalquanlllyuBod inlho inBlrunionl('lXJcolunm). 



5- 3. OnDERIIMQ INFORMATION. 

6- 'l, Wlun ordorinii a roplncotni'ni pari lihUtl in 
Table 6-1: 

a. Quole ihe tlowlott -Paclrni d tilucKiminbor Im* Un- 
pa rl. 

b. AddroBK Uio order or Inipilry lo tin- in-mehl 
Hon-k’ll-Packar«l naleB and m-rrlce offlci* HhIi-iI ai lln> 
rear of ilila nmnnal. 

6-6. To order a pari noi Ikied in Table 6-1: 

a. Give a conipk-lodeBei-lpllon of lln*parl Im-bnllnit 
llB ruiuTlon and location. 

I), Gko Hie inhlruinent model nnmber aiul complete 
aerial immiior. 

c. AddroKB the order or Unpilry lo Hie m-areht 
llewloll-Pacliard naloH and Hecvlce olfice. 



A 




mot-itilil)' 


n 




iitDlur 


IIT 




Itatu-ry 


C 




ril|MrUuy 


Cl' 




Cl)il(,)>T 


cn 




illilili 


IlL 




<lc|>) am- 


1)8 

K 




ilvylri- Dl^tulltHt (lainlil 
inline rli-clnmlr |Mrl 



A 






Arc 




nulnmallr Ireiurmy nmirnl 


AMl't. 




aiii|i|IIU'r 


II ro 




|jf»t (ri’-iui'iicv iitrllliitDr 


an cu 




lirryllmni cii|i|U'i‘ 


III! 




lilniii-r hcail 


Ill’ 




iiumlinii 


iiiu; 




lOlIM 


imt) 




lutrkwaril «avi- •uti-aial.ir 


CCW 




riiu.ilcrcliii'liwlti! 


cm 




rrranilr 


CMO 




riljlntl miHitil iinty 


cor:r 




rDflllrlrnt 


COM 




cumimin 


COMI> 




rumputlllun 


COMI'f. 




rimitilrl.* 


CONK 




rimm>i*ti)r 


Cl' 




rDilmlURI |lUU- 


car 




<1 IhixU' ■ ray lulu- 


cw 




r|iick*lM- 


DKI'C 




■li‘i»i»ltiil ratlKin 


m< 




ilfln- 


KUrXT 




i-ti'Ctr»ni|r 


KNCAI' 


N 


•.-nraiiMitali'il 


KXT 




i-ali-rnal 


r 




lar»il» 


rii 




Hal h> a<l 


rii. II 




IlllUli r hrail 


rXD 




a>iMl 


0 




KM> (Ii}°I 


OK 




Id-rnianlum 


01- 




l(l»» 


oiin 




(troumllnll 



OIIP4-I3 



m:i I III Ml: |I|■H^^^AI^)IIB 



1 






It. 




niu-r 


IC 




liiliyiralL'.l nri'ull 


J 




|ark 


K 




n-Uy 


1. 




iiMiut'iiir 


IB 




l.iuil api-aki-r 


M 




iiu'U’f 


MK 




inlt'O'lilHiii'.- 

Aiiiiar 


II 




iK-tirU* 


lltlW 


« 


hanluari- 


m:x 


• 


hi-tayimal 


no 




mi-rvury 


mi 




li'iurii.) 


II/. 




Iu-rl» 


ir 




liili-rim.llali’ Imi 


IMIM 




lm|ir>'ttimiril 


INCI) 




iMi'aixIrarttil 


IKCI. 




llU'IUlll'It.) 


INIs 




Iii'ulalliina'il) 


INT 




tnoriul 


B 




Mil) ■ lOiM 


Ml 




kll liatul 


MK 




lun ar Uimr 


I.B WAMI 




Ini'k warhrr 


lOO 




ti)t!«rllhmlr l9|n-r 


l.l’l 




Inw |iai.i. hlirr 


M 




mini • 10-^ 


Mi:o 




mi’K • ai* 


Mi;r 1 i.M 




mrlal lltiii 


mi:t ox 




iiu'lailli' iikiili- 


Min 




mmmlarlurrr 


Mil/ 




mryit hrrO 


MIKAr 




mlnimurL' 


MOM 




m.iini'iiury 


MTO 




immiilliiit 


MV 




"mylar” 


K 




iun.1 (|o-U| 


K, C 




tmrmally rlnrnl 


KK 




nrun 


Kl I'l. 




nirkt'l liliti- 



Ml’ 




im-thaiili al |ult 


l> 


■ 


I'luK 


Q 


• 


Iraiirlrliir 


II 


• 


ri'-ialin- 


nr 


• 


iiit-nimiiir 


e 




i-kllili 


1 


- 


lrmu>liiMi»'r 


rn 


1 


li-rmliiat iMiar.l 


Tl> 


• 


Irlit |rilnl 


lOKK 


K 0 




iinriimlly »i'> ti 


KID 




niyaOvi- |>ihlllvi> rrri 
in-ro ii'iiiiii-riiiuri' 
t'lii'lllrniiO 


KI'K 




I1l■ltally>-.|><>^l0vl'■ 

iiiyailyi- 


Kill It 




lull rri'iiinimiul. il luy 
in-lit rt'I'lari'iiiilil 


Ksn 




it.ll M'lMraliiy 
ir|iUri'»l>li 


omi 




•ifilrr liy iti'M ri)iii"ii 


on 




■ival lii’uil 


ox 




■ikl.t.' 


1’ 




|iialt 


in- 




liriiiiiti --irtiai 


i' 1 




lilriilara.Ir 10 ' 
iara.tk 


I’ll nil/ 




|itiiir|ilu» ••-linn- 


I'lii. 




I’hlllltn. 


I’tV 




|i> jk litvrm' Viillayi- 


I’KI’ 




|HMIIV>‘-li>vallrr- 

IMKlIlvi- 


I' 0 




|Kirl 111 


I’OI.V 




IMlynlyri'iu' 


I’oiic 




|kiri'('tain 


roH 


-• 


ykiklli.iiiUi 


lor 




jvili'nllimii'lrr 


I'l’ 


* 


l»’gk-lo>|ii‘.ik 


nr 




iriliit 


I’WV 


•* 


jirak »iiililii|t viiltuat- 


to:cr 


• 


ri'tiiin-r 


nr 




ra.ii» ir* >|it’in ) 


an 


•* 


rmin.t hi ail >ir 
rlyhi liaiul 



V 


>rii klum, IhIi*', m «'i 

jlkt.tlM I'll, < {< 


Vlt 


viilidfM 


w 


i kiiih' 


X 


MU \ 


V 




t 


Igh* il 1 
III Umk 



nMo 


rm K rufi .Ml iMily 


IlM.-- 


lihll riu'dil 


mvv 




r II 


r>tiii* 'hluDk 


Mil 


M M 


M; 


MlMihim 


;-l> 1 


MlUllfri 


H Ml' ON ■ 


M'mil iiiiilui luk 


H 


»ih> iMi 


Ml 


►llvrr 


M 




M’ll 


^|lOl>tt 


M’l 


^|l*'k idl 


ysi 


1 1 


Ml 


MIS' 


Ml 


^\it\ 


lA 




III 


Mini* ili 


im. 




nil) 


liiTi'iiil 


II 


hUiMuill 


tot 


liilir^iu 1 


■ HIM 


Irinmirr 


IWI 


tfilUhf »t Nil 


c 


(IlKlii lU ' 


V’AII 


i iir Mhli* 


VIH IV 


«}r iftiirMiV v•'||^ 




«llh 


w 




WIV 


mol khv iiivi'i'M* 
MiUattv 


ttW 




W 0 
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BoetUm V 



Modul IM i:iA 



Ttihlc r>-l, Ik'KlitimUoh Indi'X 



■e 


(niiniljiM 

lillllllHIM 


ff. I'lirt No. 


nutMirlplioi) ft 


At 




OHA13-ACIO 


SWITCH ASSytKAHOt rUNCMUB 


AlAl 




OliAlJ-AOZA 


OUAKI) A&SVtOAtlUi: 


AIAIIU 


OAVD-SUO 


lUPXI) HOT r-LH 3),6K )t l/OW 


AlAll<2 

AIAIIU 

AlAlUA 

A1AIM6 

AlAlKCi 


06*U!-3AbJ 

07!)7-0A31 

061U-3A62 

07!)7-0A2) 

Obin-SUA 


lUPXt) HOT r-LM )96K OIIH U l/(\t 
lur^xo HOT FLH 6. OIK OHM U l/OW 
lurxi) HOT FI.M 167K MHH It l/EW 
lUPXU HOT PLH 025 UHH l» l/OW 
lUPXU HOT FLH 17. OK UIIH It l/UW 


AIA1K7 

AlAUitl 

AIAII49 

AIAIIUO 

AtAllUI 


0690- 72A’ 
07B7-0A67 
07&7-0A&e 
0690-316) 
0757-02CC 


lUPXO HOT r-LH 170K DIIH Lt l/EW 
lUrXI) HOT PLH 121K UIIH It l/EW 
lUr-Xt) HtT MH 51. IK DIIH It l/Ok 
lUr-XI) HOT PLH 30. 3K It l/OW 
KtPXD HOT l-LH 5.62K DIIH It l/OW 


AtAini? 

AlAtlU3 

AIAIIU"* 


07&7-0ASB 

0690-3666 

0690-31SC 


lUFXD I'.T FLH 51. IK DHH It l/OW 
lUPXD HE) FLH 303 DIIH It l/OW 
RtFXl) HOT FLH 2.37K UIIH It l/OW 


AIAISI 


3)01-0996 


5WITCIItt>U5lll)UTTUN(7) 


AZ 




006)3-6009 


SWITCH ASSVIFIIASE UFFSET 


AZIU 




0690-566) 


lUrXU r-LH 2.003K DHH O.lt l/EW 


AZItZ 

AZH3 

AZHA 

AZIt5 

AZIlA 


■ 


0690-5669 

0690-566E 

0690-5667 

0690-5666 

0690-5665 


lUFXD HET FLH 0665 OIIH It l/EW 
lUFXD FLH 7.762K UIIH Lt L/UW 
lur-XD FLH 6.766K UIIH It l/IJW 
lUFXD HET FLH 5700 DHH It l/CW 
lUFXD F..M 6.7Z5K UIIH It l/OW 


AZK7 

AZIU) 

A2I19 

AZIUO 


0690-5666 
0690-5662 
0690-5662 
0690- 5660 


lUFXD HET FLH 3790 DHH It l/OW 
lUFXD HET FLH 2066 UIIH 0.5t l/OW 
lUFXD HET FLH 2065 DHH 0.5t 1/OW 
lUFXD HET FLH 1330 UIIH 0.5t t/OW 






3)00-20)6 


SWITCH) IIOTAHV 
NSIl FAKT DF SI 


A3 




006)3-6025 


OUAHD ASSYtAHFL HETEIUHG 
IIEI'LACEMI NT FAHT » 00613-603C 
HATCHED FAIH INCLUDES A6 ASSY 


A3CI 




0160-ZZlE 


CtFXD HICA 1000 PF 5t 


A3CZ 

A3C3 




0170-0060 

0)70-0060 


CIFXD HV .067 UF lOt 200VDCW 
OFXD HV ,067 UF lOt 200VDCW 


A3CIU 




1901-0025 


OlDOEtSILlCDN lOOHA/LV 


A3U 




9160-0)37 


COIL /CHOKE 1000 UH 5t 


A3U1 




1053-O0C9 


QtSI PNP 



V Bdu (nlroducllon lo this seclton for onlnrlng (nrnrmntifm 



6-2 



I 








Mmiul i]>U3A 



til'tllou V 



Ttil)lo fi-l, llufurt'iiL’u nuKlijiiiilltm liitius (Ciinlui 




A3UU 

A30>^ 

A3U10 



A3K7 

A3KU 

A3W9 

A3K10 

A3HU 




A3IU7 

A3IUU 

Asia*? 

A3tU0 

A3tt;>i 

A3H2? 
A3R2 3 
A3K2A 
A3U26 
A3H26 

A3R27 

A3R2U 

AJH2*? 

A3R3(i 

A3R31 

A31U2 

A3R33 

A3H3« 



,</j I’liri No, 




iii*)3-our,«i 


o:sl I'Mc 


iD^b-OO'it 


0751 UUAL l=tr N-CHAN 


Uit)A-007l 


OtSl NPNlStLCCrCO lOOM 2N3705I 


l«!>3-0020 


0751 PNPI SKLtCrCD TOUM 2N3702I 


U)!)3>0020 


07 51 I'NI'tStLOCreO I-IIUK 2N37021 


l(J!)5-D0tA 


07PI:nHATCI<EI) PAlIl) 

HAtCimi) TO A5U5»0tl>L AS A OAIK 


IU5A-0071 


07 51 NON! SOU Cl to tOUM 2N3705) 


ID03-002C 


07 51 PNIM5EM crOU HlOH 2N3702) 


1063-0020 


07 51 PNPlSUUCrtt) FOUH 2N3702) 


060B-31 !)S 


Htr-AO WC-r l-LH 26. IK OIIH U l/CN 


06'1U-3107 


tl7r-)(l) Ktr PLH 19. 6K U l/0« 


0ri9ll-36Ae 


R7PXI) MET PEN 303 OIIH U l/Ul- 


0 75 7-0 A U 


(UPAl) HEl PLH 5U bOH U l/Uh 


0757-OAU 


lUPXU H2T PLH 511 0HH 1* l/OW 


0757-0209 


lUPXI) MET PLH 13. 3K UIIH L» l/UH 


06VU-J161 


lUPXO HEP PLM 30. 3K U l/UW 


Ob9U-3l5'; 


I17PX0 MET PLH 26, IK UIIH U l/UW 


06V0-3A52 


R7PXD Her PLH 157K OHH U 1/CH 


Qim-17BC 


I77PXU HW IK Uim 5. OX 1/5K 


0757-OAtJ 


lUPXU MET PLH 02. 5K IX l/UH 

FAcruiiv selecplo part 


2100-2 i2*; 


lit VAR HW 250K UIIH 20X UN J/5H 


0757-0209 


RtPXU HE7 PLH 13, 3K UIIH IX 1/OH 


2100-1 76C 


lltVAR HH 5K UIIH lOX LIN 1/2H 


0090-3 I5A 


IttPXU HLT PLH 5.22K UIIH IX l/UW 


0757-OAU 


R7PX0 HLr PLH 511 UIIH IX l/UH 


0O90-3A53 


R7PXI) HL7 PLH 196K UIIH IX l/tW 


0090-3152 


IttPXU HEP PLH 3.50K IX 1/OW 


2100-175A 


HtVAR HH 200 UIIH lOX LIN 1/2H 


0757-0275 


R7IX0 HEP PLH 1.21K UIIH 11 1/OH 


0690-3132 


lltlXD HEP /-LH 261 UIIH 


0690-3152 


Rtl-XD HEP PLH 3.5UK U 1/OH 


0690-3157 


rttr-XU HEP PLH 19. 6K IX 1/OW 


0757-0199 


Rtl-XU HEP HH 21.5K UIIH IX 1/OW 


0757-0199 


HtPXD HEP I-IH 21. 5K UIIH IX l/OH 


0690-3132 


R7PX1) HEP PLH 261 UIIH 


0690-3150 


RtPXU HEP PLH 23. 7K UIIH IX l/OH 


2100-1759 


RtVAR WH 2K tlMH lOX UN 1/2H 


O69B-3150 


RtPXO HEP PLH 23. 7K OHH U l/UH 


0690-36^0 


RtPXU HEP PLH I9d OIIH IX l/OH 


0757-0AU 


RtPXU HEP PLH 601 iJim IX l/Oh 


0690-2562 


RtPXU HEP PLH 196K UHH IX l/tW 


0690-3552 


RtPXU HEP PLH 157K UHH IX l/OW 


0757-0561 


, RtPXU HEP PLH 51. IK UHH IX l/OH 


00513-6026 

. 


i*7ARD A55^*PHA3E REC. C HEPEP AHPL . 
kEPLACEMIM part H 00513-603C 
HAPCtlEU PAIR INCLUDES A3 ASSV 

t 



U Sac inirutiunlidti to tlits Nuotioo for nrilurinK inrornialloo 





KuiiUon V 



MikIuI IHHA 



Ttilik-r)-!, ni'Hluimllim liutux (ConUl) 



|{i!furiiitiui 

lltiKlKotiliiin 


ff Piirl N»h 


DithorlpUiin ft 


N 1)1 II 


A'iCl 


OJnO-0152 


CU-AU MV O.OOl Ul- tot 200VOC1« 






A AC 2 
AACJ 


01 70-00 AC 
0HI0-Q2')I 


C»rxi) MV .0A7 UO lot 200VUCW 
ctfxo uu:cr uo ui= lox 35V0ci» 






aaci* t 


t*J0l-0D2*) 


DltmLlSlLICDN lOOHA/lV 






AACH2 


l'>0l-007t 


imilltlOlUCDN lOOHA/lV 






AAOl 


l«'jA-Q07t 


oisi NI’N' 5I.LCCICI) HIUH 2N370A1 






AA02 

AA03 

AAOA 

AAU5 


ll)t)A-00lA 

lll')3-002C 

UlAA-OOEA 

ltJt»b-00A7 


OtM Nl'NISIHtLAM tU 2N2060I 
0J5t PNPlSfcUCTLl) PIlOH 2N3702) 
Otl-miHATCliEll I'AIIU 
MArCIICI) TO A30r*Htl»L AS A PAtll 
0151 OUAL m N-CHAN 






AAUli 

AA07 

AAUU 


HJt)A-00 7l 
lll!>A-00/t 
1063-0020 


0151 NPNtSEUiCttl) PKOH 2N370A) 
0151 NPNlStLtCrtU riUJH 2N370A) 
0151 PNPtSCLtcrtU HlOH 2N3702I 






AAIU 


0767-OAA3 


U;PXI) MET l-LH U.tlK OHM l« l/OH 






AAK2 
A A It 3 
AAllA 
AAIt5 
AAKb 


2100-175A 
D767~OAt6 
0690-31 to 
06911-3160 
0767-OAA7 


' lUVAK WW 2K turn lox UN 1/2H 

Hil-AO MET FLM TOOK It l/OM 
lurxU MET r-LH 31. 6K 1* l/UW 
fttrXO MET ELM 31. 6K It l/OH 
lUFXn MET FLM 16.2K OHM It 120M 






{ 

AAU7 
AAKO 
AAlt9 
AAKIO 
AAim ' 


0690-3162 

0690-3167 

2100-1769 

0767-0A3E 

076'7-020C 


IllFXU MET FEH 3.A0K U 1/ OW 
VIFXO MET FLM 19. 6K U l/Ok 
rtiVAK KW 2K UMH lOt UN 1/2M 
IIIFXO MET r-LH 6. UK It l/UW 
Mil XU MET FLM IK UtIH It l/OH 






AAK12 
AAIU 3 
AAIU A 
AAIU 5 
AAIU A 


06911-3162 

0690-3160 

2100-1769 

06911-3150 

0707-0619 


Mil'XO MET r-LH 3. AUK U l/UH 
UIFXIl MET FLM 23. 7K OHM U 1/OH 
UtVAM HH 2K UMM lOt LIN 1/2H 
Mtl-XO MET FLM 23. 7K OHM It l/OH 
lUFXl) MET FLM 601 UIIM It l/OH 






AAIU 7 ' 

AAKin 

AAIUV 

AAH20 

AAK21 


0767-0AC6 
0690-3A63 
0690-3A52 
0767-OA5E 
0767-DAA 7 


lUjXO MET FLM 162 UMH U l/OH 
UirxO MET FLM 196K OHM It l/EH 
MIFXO MET FLM lA7K OHM It l/EH 
' MlFXt) MET FLM 61. IK OHM It l/OH 
MIFXO MET l-LH 16.2K OHM It l/OH 






AAU22 
AAIU 3 
AAIUA 
AAIU& 
AAI12A 


0^ 9U--157 
0707-0AA7 
0690-3A37 
0690-3A37 
0767-OA62 


MlFXD MET FLM 19. 6K U 1 , OH 
IllFXU MET FLH 16. 2K OHM U l/OH 
lur-Xi) met FLH 133 UIIM It l/OH 
IliFXI) MET FLH 133 OHM It l/UH 
lUFXD MET FLH 75. OK OHM It l/OH 






AAK27 

AAIUU 

AAIU9 

AAIUO 


0767-0209 

0757-0270 

0767-020C 

0767-OAA2 


lUFXD MET FI**, 13. 3K OHM It l/OH 
lUFXO MET FLH 1.70K CilH It l/DH 
IliFXO MET r-LH IK OHM It l/OH 
lUFXO MET FLH 10. OR U l/OW 







/; 8«c tnlrDiiuciiim to this suciiim for ordflrln« informnlioo 



D 






6->l 




Matld U>nSA 



TiiIiIl* D-l. rk'foruiiL’c 



"P«iTorimo« 
Hmi KimUim 



//)l*iirl No, 



Duulitimiltm hulo.x (Ctmitl) 

DuKorlpilot) tt 



A 4 IUI 

AAK 32 

AAU33 

AAIt 34 

Ab 

A5C1 

A&C2 

ASCi 

ASCA 

AliCb 

ADC6 

ABC/ 
ASCU 
A5C>/ 
ABC 10 
ASCII 



ABC I a 
A5CU 
A5CU 
ABCIB 
ABCU 



06VII“3lBa 

a(j 9 l)- 3 «^^S 

2100-1/67 

0/5/-0A20 

0IH13-60CI 

01B0-00B6 

omo-oasi 

OlBO-OO'Sfc 

oiiio-navi 

oiBo-oiai 

OlBO-OOft 

OlBO-OUl 

OlBO-OOBt 

0121-0105 

Ol60-22/'l 

OU0-O22B 



0150-0056 

0100-0251 

0150-0056 

0160-0121 

0160-0161 



IUI=XU Htr FLH J.60K U l/UW 
lUFKO Htr FLH 350 OHM IX 1/im 
lUVAIl WM BOO OKH lOX UN 1/21. 

UFXO Htr FLH /BO UIIH It 1/UW 

BIJAHO A55VJL00 CDNVUirCK COHUENl SlWHCi: 

ClFXD Clill 0,0b L/F »U0-20t lOCVUCW 

ctrxo tttcr i,o of lot abVDU, 

CiFXO Cfcit 0,05 OF ♦B0-20t lOOVOCW 
ClFXl) CLtCr 1.0 OF lot 3BVUC1I 
ClFXD cell o.l OF IHO-aOt 50VCCW 
ClFXD ecu 0,0b OF lUD-^Tt lOCVDCH 

ClFXD ecu 0.1 OF ♦I10-20X SOVCCN 
ClFXD ecu 0,06 OF »U0-20t lOCVDCW 
CIVAU ecu 5-3B UF NPO 
ClFXD ecu 15 I'F bt BOOVDCW 
ClFXD HICA 300 I'F It 
FAcruuv scLccrcD I'Aur 

ClFXD ecu O.OB OF fU0-20t lOCVDCH 
ClFXD CLCCr l.O OF lot 35VDL1. 

C’FXD ecu 0.0b OF fUO-aot lOCVDCH 
ClFXD Ctrt O.l Of fH0-20t SOVCCH 
ClFXD HV 0,01 OF lot 200WDCk 



ASCII 1 



1501-0035 



DtUDCiSlUCUN 200HA bOHV 



A9CU2 



1501-0035 



DlODCtSlUCUN 200HA BOHV 



ABU 



51A0-0210 



CDILIFXD UF 100 OH 6t 



ASL2 

A5C3 



5150-0210 

5100-2066 



CDILIFXD UF 100 Oil bt 
CUIL/CIIDKC lOOOOH bt 



A501 



IOB5'00/1 



0151 Nl'NISl LCCTCD FUUH 2N3/051 



A502 

AB03 

A505 



IOB3-002C 

1055-0055 

1055-0055 



01 '' I PNIMSCLCCrCD FlUm 2 NJ/ 02 ) 
01 SI NPN 
OiSI NPN 



ABU I 



O/5/-O20C 



HIFXD Her FLH IK OHH U l/OH 



A5U2 

A5U3 

ASU5 

A5U5 

ABU6 



0/57-0552 

0/5/-0552 

0/57-05CI 

075/-02/5 

0757-053e 



UIFXD Her FLH 10. OK U l/OW 
UIFXD HU FLH 10, OK U l,’OH 
UiFXD Her H luu liuH It l/OH 
UIFXD Her FLH 3rl6K DIIH It L/OH 
UIFXD Her FLH 5, UK It l/OH 



ABU 7 
A5UI) 
A5U5 
A5U10 
ABU 11 



0/57-0501 
0/5/-05C2 
0/57-0512 
0650-0005 
07b 7-0536 



UIFXD Htr FLH 100 DIIH U l/OH 
UIFXD Her FLH no DIIH It l/Oh 
PiFXD Her FLH 10, OK U l/OH 
UiFXD Her FLH 2.61K DIIH It l/OH 
UIFXD Her FLH 5. UK It l/OW 



77 Suu tnlrodiiciki} hi i))|b Buulton for unJurlnn InruriitnllDn 




hOL’UtH) V 



Mmid II'IIIIA 



T»l)lt! 5-1, Myfuri'iu't' Ik'Kiuntiiiim Indux (CtmUl) 



HH 


(nTTjnnM 

nnnlinM 


ff l*iifl No. 


l)mit:rl|llloil 77 


NdIii 


A5IU2 


OftOli-Jl!;6 


luixu Hiir r-LK ift.7K uim u i/dk 




AGIU J 


07ft7-0ft3f 


turxi) m;T f LH b, UK ii i/dh 




AblUA 


U7ft7-OftOft 


IU7XI) HL-I I'LH lft2 UIIH LX L/OK 




A5IU5 


07ft7-0IU 7 


UU=Xt> Htr l-l-H 7b0 DHH IX L/2K 




A'illM) 


07t>7“0ftC6 


lUI XI) Hl:t r-LH Lft2 miH LX L/UK 




Abtin 


Qft'JII-UDft 


KUXU Htr rtH Lft.7K UMH LX L/UH 




AbKin 


07t)7-0ft3f 


lurxu Hl:l l-LH b.LiK LX L/tIH 




A5tU'> 


Ofa*7l)-3ftft3 


lUIXI) Htr l-tH 207 DHH LX L/UK 




A6u;o 


2100-1 7ti 


l» VAK HH 20K DHH LOX UN l/2Li 




A6ll?l 


Oftl)ft“'Ub!i 


lUI Xl) CUHI> b.L HtCDtlH bX L22I. 






0 7'j7“flft0l 


lurxD Htr rtH luo umh lx l/bk 




Aft 




OllftlJ-ftOOft 


UDAKU AftftViFIlUr LlHirtU 




AftCI 




Ol'jO-OOSt 


Cll-Xl) Ctit U.Ob HI »B0-20X LOCVUCH 




AftCa 




OlbO-0171 


CU-XU CtK OU DF 7U0-20X BOVCCH 




AftC3 




OlftO-23C7 


cnxu HICA ft7 IM- bX 




AftCA 




01MO-02ftl 


CiFXU Ettcr L>0 Ur lOX 3bVUCK 




A6C5 




OlbO-012) 


urxu CtH O.L UF H)0-20X 50VCCH 




AftCft 




OlftO-OOftt 


ClFXU ceil 0,0b t'^ fU0-2OX LOCVDCH 




A6C7 




01C0-02S1 


cir-xu litter l.o or lox sbvuck 




AftCI) 




OlftO-0121 


cirxi) cbiL O.L or »uo-20x boveew 




AftC9 




OlbO-OOftfc 


ctrxD ctiL o,ob or »no- 20 s loovucw 




AftClO 


OlBO-OOftt 


ClFXt) CEK 0.0b or- »BO-20X LOCVUCW 




AftOl 




lll5ft-007l 


Otsi NPNI Btttcrtl) rilUH 2N370ft) 




AftU2 




ID'j 3-0020 


otsi FNi'istttcrto rnoH 2 N 3702 ) 




AftOa 




lUOft-OOCft 


USL NI>N 




AftOft 




lUftft-OOOft 


out NI>N 




AftUft 




I05ft-007J 


out NONISEttCrtU r-ltUH 2N370ftl 




AftlU 




0757-OftU 


lur-xo Htr FtH btL ohh lx l/bk 




Aft.12 




0 7*>7-0ftft2 


lurxo Htr rtH to , ok lx l/bw 




Aftin 




07b7-02CC 


HtrxD Htr rtH b.ft 2 K ohh lx l/bk 




A6M 




OhVn-3153 


lurxo Htr rtH 3 .u3k lx l/bw 




AftHG 




OftVU-iftftO 


lurxu Htr r-iH L9(> ohh lx l/bw 




Aftllft 




07b7-0ft0l 


tur-xo Htr rtH loo ohh lx l/bk 




Aftta 




06'JB-00B> 


lur-xo Htr rtH i.9ftK dhh lx l/bh 




AftllO 




07B7-020C 


lurxu Htr ri.H b.ft2K ohh lx l/bw 




AftKV 




0ft9ll-3l63 


lurxo Htr rtH 3 .u3k lx l/bw 




AftlUO 


0757-0ft3f 


lurxo Htr rtH b.llk lx l/bw 




rtftIUl 


0b9U-3|B6 


urrxo Htr rtH Lft,7K uim lx l/bw 




A6IU2 


07b7-0ftft2 


Hirxo Htr FtH LO.OK LX L/UH 




AftlU 3 


Ob9D-OOtl3 


lUrXU Htr FtH l.9ftK OHH LX L/BW 




AftlU ft 


0757-0ft3C 


lUr-XD Htr FtH b.LLK LX L/UH 




AftlU D 


069fl-3lB6 


lurxo Htr rtH tft.rx oim lx l/bw 




AftlUft 


0ft’7ll-3ftftC 


lUrXO Htr FtH L9ft OHH tX L/BW 




AftlU? 




069t)-3ftftC 


lUFXD Htr FtH L96 OHH LX L/OW 




AftlU U 




0757-Q2DO 


Ilir-XO Htr FtH LK OHH IX L/BH 




A6IU9 


07!>7“0ft3E 


lUFXI) Htr FLH b.LLK LX L/UH 




AftlUO 




0698-3l5t 


lUFXD HE7 FLH lft.7K OHH LX l/UW 





ft Hum Inlrnducltun l« iIiIh micllim fnr »rdurlHB liiformtitloti 



G-5 













MotlfllHiaA Ktu'Unii V 



Tiililo O-t, UufunMU-’i.' DdfilniiiiUoii Imln.x (CoiUil) 





V I'lirl No, 


nMNi:rl|iiiim /; 


Noll) 


A6U21 


0757-OA 16 


i 

lUI-Hli Htr flH bli OHH U U«W 




MiH2? 


OOVII-OOI'T 


111! AO Mtr r-LH U90K UMH 11 1/8W 




AT 


OliAl3-AOO'i 


iiuAiio ASivistciim) UMirtii 




ATCl 


0) 'jO-OOSt 


Ct7-xn Clill 0.05 IJI- »80“20* lOCVUCH 




ATCi 


OlOO-( »• 


C17A0 ctll 0,05 or- ♦80-201 lOCVUCH 




ATC3 


0 ’ 1. 


Cir-AI) CLIl 0,05 Ul- ♦80-701 lOCVUCH 




A7CA 


1 i'.J-00S6 


ur=XU cttl 0,05 UF ♦80- 201 lOCVUCH 




ATC!» 


0l50-n09t 


Ctr-XU CMl 0,05 Ul- ♦80-201 lOCVUCH 




ATtft 


Ql\g-01UA 


Cli-XU KICA 8200 I'F 11 lOOVUCH 




A7CT 




Cirxu ctll 0,05 Ul- f80-201 lOCVDCH 




A7C« 




Cir-XU ctll O.l Ul- ♦80-201 50VCCH 




ATl.'i 


OUO'-t)l2l 


CIFXO Ctll 0,1 UH ♦80-201 50VCCH 




A7CIO 


016D-3076 


ur-XU Ctll 570 l-l- 51 200VUCH 




A7CII 




Cir-XO NOMINAL VALUtS 7I1UH 20C-510 I’F 




A7H 


•nOO-2209 


INUUCrUIU37.8 Ull U 




A7UI 


mbA-OOCf 


0151 NI*N 




A70? 


ll)!)A-OOOS 


01 51 NPN 




A7U3 


ia!)A-00 7l 


OISI Nl’NtStttcrtU FHUH 2N3705I 




A70A 


IU3A-0072 


0151 NFNl&tttCrtU FIIUM 2N2U57I 




A7D5 


10!)A-0073 


gisi NPNlSttECrtO IHUM 2N2857I 




Anu 


07!)7-OA3E 


IllFXU Htr FLH 5, UK ll l/OH 






009 a- 31 U 


IllFXU HCr FLM 15, 7K UMH U l/UH 




A 711 3 


0098-0083 


111 r-XU Htr FLH l,96K UMH 11 1/8H 




A 711 A 


07S7-0AA2 


IllFXU Htr FLH 10. OK It 1/8W 




A 711 5 


O7'i7-OA3E 


lur-XU Htr FLH 5. UK 11 1/8W 




A 7110 


0098-3156 


IllFXO Htr FLH 15.7K UMH 11 1/8H 




A 711 7 


07b7-0A3J 


IllFXU Htr FLH 5, UK Ll L/8H 




A7I18 


0098-3166 


Ilir-XU Htr FLH 15, 7K UMH ll 1/8H 




ATIlfl 


069if-00 8 2 


IllFXU Htr FLH 1.96K UMH ll l/UH 




A7IU0 


075 7-0 A3 E 


llirxo Htr FLH 5. UK U l/UH 




A7t»U 


0098-3156 


lUFXO Htr FLH 15. 7K UHH U l/OH 




A7IU2 


0757-OAA2 


IllFXU Htr FLH 10, OK 11 l/UH 




A7IU3 


0098-0083 


lur-xn Htr flh l.96k uhh u i/oh 




A7IUA 


0757-0A38 


IllFXU Htr FLH 5. UK ll l/UH 




A7IUS 


0698-3155 


IllFXU Htr FLH 15. 7K UHH ll l/OH 




A7HL0 


0757-0195 


HlFXn Htr FLH 51. 1 IJKM ll l/EH 




A7IU7 


0698-3550 


Illl-XU Htr FLH 196 UMH Ll l/OH 




A7IU8 


0698-7550 


IllFXO Htr FLH 196 UMH ll I/Ob' 




A7IU9 


0757-0516 


IllFXU Htr FLH 5LL UHH ll l/OH 




A7ZI 


9 i;u-0fiii7 


UtAOlHAGNtrtC bOltmiNO 




A772 


■J 1 70-i)8'i/ 


OtAOlHAGNtriC SHttLUlNG 




AU 

! 


08513-60C6 


aoAiio AssYiriuito UHUta c s.i VP5 





ff Huk Inlruiiuulliiti tu lltiK NucIlDit for urdunhK Iiirunimlluit 



6-7 





KuiHloii V 



Mmliil IH 13A 



Tiiliti' ri>l, Duiilitmtllon IimIux (Coiiltl) 



tf No. 



tliihi:rl|>lloo tf 



Ainu 
Aim II 
Ainu 
AUIUO 
AUlt 1 1 

Ainu;; 
AUIU3 
Ainu A 
Auiu;> 
Ainuo 

Aimi? 

A mu II 
A mu 9 
Ainuo 
Ainui 

Auiu.; 



Ol'jO-OOIt 

OUiO-iJZCA 
OlbO-Ol?l 
OI'jO-0121 
0 W)0-;;?o» 
0»*)U-Ul?l 

OlbO-QUI 

OlbO-OObt 

OlbO-OOSt 

IDbA-OOM 

lli!>A-00?l 

lHbA-0071 

nn>A-oou 

lllbA-OOTl 

U‘OA-nou 

lUbA'OOTl 

0 7'jl~0A2D 

0690-3AAC 

06';il-3AAC 

06913-0066 

ZlOO-176'5 

0767-0217 

0690-3169 
0690-316S 
0767-OAA2 
0767-0630 
076 7-061*; 

0767-0276 

0767-02HC 

06913-3159 

0757-0663 

06913-3136 

0757-021313 

0767-0666 

06913-3279 

06913-3606 

0767-0603 

0757-06U 

00613-6007 

0150-0121 

0160-0121 

0160-0209 

0150-0121 

0160-0121 



CtFXl) Ctll 0,06 01- tUO-20* lOCVOCW 

cuxn MICA IDO PI- 6 X 

Ctl-XU Ctll 0,1 UP »00-20* 50VCCW 
Cl I XI) CUl O.l UP HIO-20* 50VCCW 
CIPXO MICA 120 PI 6* 

CUXU Ctll 0,1 UP *U0-20X 50VCCP 

CIPXU Ctll O.l UP ♦U0-2OX 50VCCW 
CIPXI) Ctll 0,05 UP ♦U0-20X lOCVOCW 
CIPXO cm 0,05 UP mo-zox locvocw 

Utsi NPNIStUCUl) HIUN 2N3706) 

0153 NPNUtttCItO PIIUN 2N3706) 
OtS3 NPHtbtttCrtO PIIOM 2N3706) 
0153 NPhKStttCrtU HU3H ZN3706) 
0)51 NPNtStttcrtU PIIOM 2N3706) 
0)53 NPNIitttCrtO PnUM 2N3706I 

O) 51 NPNISttECrtO niOH 2N3706) 

IDPXO Htr PLM 6, UK U W IJW 

IDPXO Htr PtH l*)6 OHM IX i/ax 

lUFXI) MCI PtH 396 OHM IX l/OK 

IDPXO HtT PLM 2,6lK OHM IX 17I3H 
IDVAII WW 2K ohm lOX L3N 1/2M 
IDPXO Htr PLM U33K OHM IX l/IIH 

IDPXO Htr PtH 26. tK OHH IX l/aW 

IDP-XO Htr PtH 26. U OHH IX l/IIH 

IDPXO MET PtH 11. OK OHH LX 1/aH 

IDPXO HEP PtH 6. ILK IX L/aW 

IDPXO Htr PtH OBI OHH LX l/BH 

IDPXO MET PtH 1.7BK OHH LX l/UH 

P) PX0 Htr PtH IK OHH LX L/UH 

IDPXO HL-r PtH 26 , IK OHM IX l/UH 

IDPXO Htr PLH Ll.OK OHH tX l/dH 

IDPXO Htr PLH 17,UK OHH IX l/UH 

IDPXI) HEr PLH 9.09K OHH tX l/BH 

IDPXO Htr PLH LU.2K OIlH IX L/OH 

IDPXO HEr PLH 6990 OHH IX L/EH 

IDPXO Htr PLH 3U3 OHM IX L/2H 

IDPXO Htr PLH L2L OHH IX L/BH 

IDPXO Htr I LM 611 OHM IX l/UH 

UOAKU A55V)H1XEII C INrimiAriJIl 

OPXO CEIl 0,1 OP tU0-20X 50VCCH 

OFXD CEIl O.l OF PU0-20X 50VCCH 
OPXO HLCA 5.0 PP LOX 
OPXO CEIl O.l UP fOO-20X SOVIICH 
OPXO CEIl 0,1 UP fDO-ZOX 50VCCH 



ft Bbu [ntruductiun lo llils nuclltm for nrilitrinK Inrnriimlfnii 



B-0 






Mutlul l3>n3A 



tit'dlim V 



Tiililu r»-l. IMorfiii’e Dt*HlumUltii» Imlus (Cnnltl) 



l‘)irt No. 



l)oNt:rl|>lloii t> 



hHCb 

A9CT 

A9CU 

A9C9 

A9CIO 



A9CIA 

A9C16 

A9U6 

A9C17 

A9CIU 

A9CR2 

A9CR3 

A9CH<i 



A9H7 
A9R0 
A9U9 
A9R10 
A9R I V 

A9IU2 
A9K I 3 
A9RIA 
A9IU6 



0160-0171 

OlbO-0171 

QIA0-07C9 

0160-0121 

0160-0171 

Ol'tO-0209 

01^0-02C*i 



0160-7226 

0160-0121 

0160-0121 

1901-0176 

1901-01 76 
1901-01 76 
1901-0176 

9160-0137 

9160-00'M 

9160-0137 

9160-0096 

9160-0131 

11)66-0071 

11)66-0019 

1066-0016 

1066-00C6 

1066-0006 

1066-0016 

1066-0016 

1066-0071 

0767-0667 

0767-0123 

O690-00B6 

0767-0610 

0690-3606 

0767-0603 

0690-3663 
0767-0616 
0757-0200 
0 76 7-06 I A 
0767-0667 

0767-0123 

O690-O0B6 

0767-0610 

0690-3606 



Cl 7X0 CCO 0.1 or- ♦ 00-20* BOVtCk 
CIIXO CEK 0,1 or >00-20* 60VCCH 
Cirxi) HICA 6.0 I’P 10* 

Cll-XU CEK 0.1 Ol- >00-20* 60VCCN 
CilXO CEK 0.1 UP >00-20* 50VEUV 

CtlXO HICA 6.0 l»P 10* 

CIPXO HICA 6.0 )>P 10* 

NUr AS&tONEO 
NOr ASStOHEO 

CIPXI) HICA 2000 I'P 6* 300V0CW 

CIPXO CEK O.l OP >00-20* 50VCCH 
CIPXO CEK 0,1 OP >00-20* 50VECH 

OIUOEISILICON 16HV 

OlOOEi SILICON 16HV 
OIUDLISILICON 16HV 
OlOOElSILlCUN 16WV 

C01L7CIIUKE 1000 Oil 6* 

COILIPXD KPt 0.60UH 
COIL/CIIUKE 1000 OH 6* 

CUlLIPXO KPt 0.60UM 
COlLlPXO KP 10 HH 

0151 Nl’NlSELECrbO I KUH 2N3706) 

0151 NKNlSELECrEO PKUH 2N73667 
0151 NI’NISELECPEO IKOH 2N2366) 
OlSl NI>N 
0151 NKN 

0151 NKNISELLCTEO PKUH 2N2J49) 

0151 NI'NISELECPLO PKUH 2N2369I 
OlSl Nl’NiSELECrLO PKUH 2NJ706) 

KtPXU HEP PLH 16. 2K OHH l» 1/OH 

KIPXO HEP PLH 36. UK OHH 1* l/UH 
KIPXO HEP PLH 2.156 1* 1/OH 
KIPXO HEP PLH 619 OHH 1* l/OH 
KIPXO HEP PLH 303 OHH IX l/^H 
KlI-XO HEP PLH 121 OHH 1* 1/OW 

JUPXO HLP PLH 207 OHH 1* 1/OH 
KIPXO HL7 PLH 601 OHH 1* 1/OH 
KIPXO HLP PLH 9.09K OHH I* l/UH 
KIPXO HEP PLH 511 OHH 1* 1/OH 
KIPXO HEP PLH 16. 2K OHH I* 1/OW 

KIPXO HEP laH 36, UK OHH I* 1/OH 
KIPXO HE1 FLH 2.16K I* l/UH 
KIPXO HI;P PLH 619 UHH I* 1/Oh 
lUFXO HEP FLH 303 UHH I* 1/2H 



Htu inlrutliiullun to iMk liucllim Tor orduriiiK liirormiiltoii 







b'L'ciiim V 



Miiili’l IMi:iA 



lliirt)rutii;ii 

DuRiuriiillim 



A’JH 1 ti 


07 b 7 - 0 b 0 ! 


Aim 7 


OblU-Jbbl 


AIHII) 


07 b 7 - 0 b lb 


A 1 H 11 


07 b 7 - 02 nt 


A 1 H 20 


07 b 7 - 0 blt 


1 ! 


Ob 1 U- 3 b'i 2 

07 b 7 - 0 bU 


A 1 H 23 


07 b 7 - 0 blfc 


A 1 H 2 b 


Ob 1 H- 3 b 3 b 


AIK 2 b 


Ob 9 H- 3 b 3 b 


A 1 H 26 


07 b 7 - 0 H It 


A 1 H 27 


Ob')li- 3 bbl 


A 1 H 2 U 


07 b 7 -l 0 bb 


A 1 H 21 


O 7 b 7 -Oblt 


AVH 30 

A 1 H 31 


0 7 b 7 - 0 bU 


A 1 H 32 


Ob 1 U- 3 bbi 


AlO 


Ollb 1 J-bCC 3 


AlOCl 


OlbO -0121 


A 10 C 2 


OlbO-OOSt 


A 10 C 3 


OlbO -0121 


ALOCA 


OlbO -0121 


AlOCb 


OlbO -0121 


AlOCb 


0 lb 0 “ 033 b 


A 10 C 7 


0130-0017 


AlOCO 


OlSO -0121 


A 10 C 9 


OlbO -0121 


AIOCIO 


OlbO -221 E 


ALOCU 


OlbO-OOSt 


A 10 C 12 


0150-0121 


AlOCU 


OlbO -0121 


AlOClb 


OlbO -0121 


AlOClb 


OLbO-QOIt 


ALOClb 


OlbO -2222 


A 10 C 17 


OlbO-OOIt 


AlOOL 


lU 5 b- 007 l 


A 1002 


lUbb -0071 


A 1003 


lDbb -0071 


AlOCb 


lObb -0071 


AtOOb 


lHbb -0071 


AlQOb 


lObb -0071 


AL 007 


lObb-OObb 


AlOHl 


0 

1 

o 



Tiihlf fi- 1 . Ili'fui'um't-' liiili'N (Ctmiii) 

V Ni>. l)HM;H|)i|titrff 



Mtr I LH L,*i mm u i/nw 
nn xu Hi-r I LH HV1 mm it i/«w 

lur-xi) Hir I LH biii uim it uu^ 

nil XI) Htr i LM •),o‘)K Dim u i/nu 
lUtXIJ Htr ILH !>u miH U l/tlH 

UUXIJ Htr ILH ^ 0 ^ UHH I* l/lll. 

Htixi) Htr ILH ou mm it i/ux 

lurxi) Htr ILH *)U mm r« i/im 

lit I XI) Htr ILH L/ir mm ix L/irh 

iitixi) Htr ILH ini mm it i/im 

luixu HLi rLH fiiH mm it 

iiii-xi) Htr ILH ..mr uim it i/iix 

IlltXt) Htr ILH l.^ifK uim U l/IIH 
lur-xi) Htr TLH 111 mm u i/im 

luixi) Htr tLH oil mm it i/m. 

mil AOUtUNtU 

iiii-xu Htr ILH jtii mm it uhh 

IIOAIID ASbVUttr. AHI'L* C I'llASt 5 HII Itll 

CttXU CtH a. I UP *UO-,?Ot 5 UVCCH 

Ctl XL) CPU 0 , 0 b UP » 0 D- 20 t lOOVOCH 
OPXU CtH 0,1 UP tuo-aot sovcck 
crpxo CPU o.i UP tuo-iot sovcch 
OPXU CCH 0,1 up MI 0 - 20 t 90 VCCH 
CHXI) MICA bJA IT It 

aVAIl CEK u-bo Pl- 

ctpxi) CtH 0,1 UP tno-aot sovccw 

CtPXU CtH 0.1 UP »H 0 - 20 t bOVCCH 

Ctpxt) MICA 1000 PP bt 

CtPXU CtH 0 , 0 b UP fUU- 20 t lOOVUCH 

CtPXU CtH 0.1 UP » 00 - 20 t 50 VDCH 
CtPXU CtH 0,1 up ♦U 0 - 20 X 50 VCCH 
CtPXU CtH O.t UP tUO -201 5 UVCCW 
CtPXU CtH 0 , 0 b UP »B 0 - 20 t lOCVDCW 
CtPXU HICA IbOO PP bt 300 VUIII) 

CtPXU CtH 0 , 0 b UP ♦U 0 - 20 t lOCVOCK 

OtSI NPNtSELtCrtU PHOH 2N37041 

Ot 5 l NPNISELtCTtD PHOH 2 N 3709 I 
OiM NPNIStLECrtO PHUM 2 N 3709 ) 

QtSi NPNlSELCCrtO PHOH 2 N 370 ‘«) 

Otbl NPNIStLtCrtU FlUJH 2 N 370 A) 

OtSI NPNrsEtECrtD PHOH 2 N 370 AI 

OtSI HPM 

HtPXU Htr FLH 10 , OK It l^UU 



ff Suo it)lrutii)c|{uii Id ||iIr tjudlun for nriiurliiK (iiformnlion 



6 -LO 



Miulut D'lrJA 



h'dcUtm V 



TttlilwH-l, lifft'i-tiiii'ij l)u('liumu*m liuk'x iCimul) 



rs” 


iiriiiiim 

umillim 


(f I’nrl Ni). 


llilhlirltlllllll 77 


Nillll 


AUlKif 


07'> / 02 HC 


im XIJ Mlil H.H lA OHM u i/nu 




A)0|t 1 


Of'< 7-02KC 


1117 All HtT HU IK tlMH U l/OM 






Of'jf-QA2? 


mrxi) Mkr im.h '70‘i ohm h i/ok 






Of'j7-02l!fl 


III 1X0 HIH HM IK mm U l/OW 




Aioiw> 


Ob'»ll-12A3 


mi-XI) MUr 7 IH 170K 7J7IH l» 1/1:1* 




AI0|t| 


0;f)l-OAAC 


7mxl) 137.7 7^H 7.00K U l/OM 




AlOUH 


060 II- 00 K 6 


7117X0 7317 7-I.M 2.61K 0 7 7 73 1 * l/OH 




AlOM 


060ll-OOCb 


('17X1) HUT 1 UH 2.61K UI7H U l/OW 




aIoiuo 


o?i)f-o«.n 


lurxi) HUr 7 LH 07:2 01113 U l/Oli 




Aioim 


06'Jtl-32tC 


IUIX 77 HUr 7UH 666K t)7m U l/KW 




AlOlt i;! 


ObOII-JPAJ 


7urxt) HUr IHH 170K 077H U 1/711* 




A10IU3 


0/l)T“0AA0 


1U7-X0 HUT l UH 7.00K It l/UW 




AlOlU^t 


ObOM-OOt'E 


llilXI) HUr l-UH 2»61K OIIH It l/IIW 




ALOm*i 


06011-OOIIt 


lltl-Xl) HUr laH 2.61K 017H It l/OW 




AlOlUb 


06011-31117 


lUlXl) HUI 7UH l‘7»6K It l/OW 




AlOK 1 1 


07b7-OAAA 


lUI-XD HUr lUM 12HK OMH It l/UW 




AlOK III 


0707-02 M! 


1U7-XU HUr IHH U71IK OllH It l/UW 




aiqhlv 


0757-003e 


1U7=XU HUr IHH O.UK It l/OW 




AiUHIfd 


06011-3107 


111 1X1) HUr 1 UH IV, 6K It l/UW 




A 101121 


0707-O0A0 


iiiixu Hur ruH 12 . ix 01 m u i/«w 




AI0II22 


0707-0010 


iiirxt) Mur uuH 6ui uiim u i/uw 




Aioil23 


0707-OOU 


IIIPXO HUr l-LH oil OllH It l/liW 




^(an24 


0707-0016 


lurxi) Hur iHH oil omh u i/uw 




ALQU26 


0707-06U 


111 ! XU htr HH oil IJIIH It l/UW 




Ai0K2b 


0707-02 71! 


lllUXD HUr 7UH 1.7UK UlIH It l/UW 




Alon 


0100-22011 


rilANSMUllHUll 




AlO/t 


own-oHo/ 


llUAOlHAONUnt SHIUUDINO 


1 


AlO/2 


'H/0-0H'l7 


lIU-AOlHACNtrlC SHIUUHNti 










CHASSIS I’AIITS 




WU*1 


1200-OOUI 


CUN77UC roil 1 IIP roil IIC-IUU/U cabuu 




W2IU 


1200-OUBE 


coNNUcroluiir run iic-iuu/u cabuu 




Cl 




OUO-2A37 


cirxu cull 0000 7>r mo- 20 t 20 cvucw 




C2 




0160-2037 


ClfXU CUtl 0000 I'F ♦UO- 20 X 20C'7U£W 




C3 




0160-2637 


Cirxu cell ooco ri= mo-20t 2ocvocw 




Ch 




0160-2637 


cirxD cull oooo i*r »uo- 2 ox /oovucw 




C5 




0160-3637 


cir-xt) cult 0000 i>r fuo- 2 o* 2 oovoch 




Cb 




0160-2637 


Cirxu cell 0000 i>r ♦uo-2ot 20ovucw 




C7 




0160-2630 


cirxu cull 0000 7>r f 0 i>- 2 ot 2001 /ocw 




CD 




0160-263 7 


cirxu cull 0000 rr »uo- 2 ot 20 ovucw 




C9 




0160-2631 


cirxu cull 0000 rr ♦oo- 20 t 2 ocvucw 




CU) 




0160-2637 


cirxu cull 0000 i»r ♦oo- 20 t 20 cvucw 




Cll 




0160-2637 


cirxu cult 0000 pr fuo- 2 ')t 2 oovucw 




ri!} 




0100-0121 


cirxu cull 0,1 ur mo- 20 x oovccw 




CL3 


0100-0121 


cirxu ceil 0,1 ur »oo- 2 ox oovccw 




Clb 


0100-0000 


cirxu uLucr 60 ur iTo-iot oovocw 




DSl 




2160-0020 


UAHPllNCANDESCUNT 20V 0,06 AHP 








ORI) 1 '-IHI Ifi 


CONTACT IUANI> 








00613-0002 


UAHPHOUOUIUHINOS 





6 -U 





Kin!ll»)l| V 






Tiililt.' 0-1, IlfftTL'iitM’ iK'Hliumilnn Imit's (Cimitll 



[■IIIIIIINIIIIIIM 


V I'tirl Nil, 


l)iiiii;rl|)liiiii n 




n'lO-iin;") 


1 ANI’ : IliiAtllll M.I III .M-.V II,1M( AMr 




nii'ii i iiiiiil 


1 ANMiitt 01 I- :l'i ir 




OtlAl.i-OClft 


cimrAcnt.AHi' 


Jt 


i;»'jO-odu 1 


umNLcmiuohc. 




12 ») 0 - 00 »I 3 


UJNHLCIimillhIL 


ji 


U'jO-OOli! 


UINNtClimtONC, 






UJNNLUUIUKI 


j'j 


I2t)0-0li?s 


CmiNLCIUIUItl 


jr> 


l?'> 0 - 00(!3 


CONmCIIJtttONC 


u 


•JlAO -0210 


UHL II XI) IH lot) IJII 5t 


u 


•nAo-0? ic 


COIL H XI) It| 100 Ult 5 X 


Li 


VlA0-0?lC 


CrHLH'XI) III' 100 Ull 5 t 


m 


lUO-UDA 


Hi riilUO-l HA 


IM 




CUHHLCrillUMALL 25 CONIACTO 


in 


or>/“0 J'iii 


tlirxu MU KH 51,1 IJHH it l/ew 


wt 


Oll'iU-fcOl'i 


CAliU A 55 VIINIHjr 


M? 


aiHl 3 -(iCl'< 


CAULt A 55 YlimuJt 


XAl- 




Nlir A 5 W 0 HLU 


U7- 




Nur A 55 I 0 NLU 


xAi 


IJ'il-OUC 


CUNNI:CUmil 5 IHN 


XA-t 


12 '> 1 -UU 0 


CilNNLCTlIIU 15 I>IN 


XA'j 


l 2 *jl-DUC 


ClJhHLCnilUl 5 IHN 


XA(i 


1211 -OUC 


CUNNLC|llUtl 5 I>IN 


m 


1251 - 016 C 


cuHNLcruimo ihn 


XAII 


I 2 l>l- 0 UC 


CUNNLoruitt L 5 IHN 


AAV 


l 2 bl-OUO 


CUhNLUnHtl 5 PIN 


XAIO 


12 'jl-OUO 


cnNNLcroittu PIN 

HI SCCLLANLUUb 




OIKil J-OCpJ 


IHAUPIIA 5 L- IJI Ibtr 




03 / 0 -OU^ 


KNUlllllLl) UAIt 5/0 "UIA UU " ShAI t 




03 ^ 0-0162 


pubiimirttiNtHLrLH i-uNcnuN 




OifO-DltA 


KNUIUOLK 3/5 * UIA 1/5 ' SHAIH 




5000-3302 


LAIILLtPUbimUirUNI 3 ) 




5000 - 350 S 


LAiioLiPUbimurruNtoi 




500 D- 33 CS 


LAiiLLipusmiurruNi loi 




5000-3315 


LAIILLtPUbimUtTUNl III) 




5000-3316 


LAitti.tpu 5 imurruNi 30 ) 




5000-337 » 


LAIILLlPUSHOUTTUNtOOl 




5000-3370 


LADLLiPUSimurrUNI LUO) 




5050-01 70 


SUPPt)l<nOUAIlUtAlfA 2 ) 



If Him lmrmJui:l{im in HiIk Htmllim fur DriiuriiiK Itirurmnlimi 



6-12 






Mmiul ll>) 1»A 



KtM’UDII V 



Ttililt; 5“ I, ||L'r«'ri;iH‘i! DnHluimtlnii Imlox (Cmii«l) 




^ Kutt lnlrodui:lliiit lu IIiIk nuullim Tiir ortlurinit [iifnrmiilliin 



6-13 






b'ot’ilon V 



Mmk'l IHUIA 



if I'tirl Nil. 



Tiilili? 5*2. IU'l)liU'L>ii))U' PiiclH 



UDHiiripIlim It 



Mfr. I'lirl Ni), 



OHib C(VAK CtH IT NI'U 

0130-00W CIVAU CliH ll-'jO IT 

OlAO-milA Cll-Xl) KICA 11200 IT l« lOOVIKW 

OlAO-0209 urxi) KKA t).0 IT 10* 

cUAO- 0225 ctrxn hica ioo it l« 

OI-jO- 00'16 C»fXI) ct=ll O.Q»» Ul- *110-20* lOOVUCW 

Ol'jO-Ol2l CM XI) Cl; II O.l UP *00-20* OOVOCM 

OIOO-OIOS CH-XI) HV 0,001 UP 10* 200V0CH 

OU.O-OU4 CJPXI) PV O.Ol UP 10* 200V0CW 

lUiO-033V CJPXI) HICA OJA l>P I* 

01H0-22OA CJPXIl HICA 100 IT 0* 

0100-2200 CIPXI) HICA 120 I'P B* 

1160-2210 CiPXn HICA 1000 PI b* 

0160-2222 C»PXO HICA IbOO PP b* 300VOCH 

0160-2P2B CIPXO HICA 2000 PP b» JOOVDCH 

0160-2261 CIPXO CPU IB PP B* bOOVOCH 

3160-2307 CtPXI) HICA 67 PP b* 

3160-2A37 CIPXO CPP BOOO IT *U0-20X 200V0CH 

0160-2A10 CIPXO CPU BOOO PP *110-20* 200V0CH 

0160-3076 CIPXO CPU A70 PP B* 200VI1CW 

0170-OOAO CIPXO HY .0A7 UP 10* 200V0CH 

OlllO-OObO CIPXO PLPCT AO UP *76-10* bOVOCH 

miio-opvi CIPXO PLPcr i.o ur lo* jbvoch 

0370-0116 KNOIIiHPD OAO b/0 OIA I/O SIIAPT 

0370-0162 PUSIItlUirONlHPTPH PUNCTIUN 

0370-036A KHOOIULK 3/A DIA l/A SIIAPT 

06116-6166 IIIFXO COHP B.l HPCUIIH 6* 1/2H 

OoHli-flOOS OlPXO HPT PPH 1,96 k OIIH I* l/OW 

0690-00IIA OlPXO HPT PPM 2,lbK I* l/OH 

06911-00116 KIPXO HPT PPM 2. AIK OIIH I* l/IIH 

06911-3132 MPXO HPT PPH 261 OIIH 

06911-3136 IllFXD HPT PPH 17,liK OIIH l» l/HW 

0690-3160 HIPXO HPT PPH 2.37K OIIH I* l/OH 

0690-3162 lUPXD HPT PPH 3,A0K I* l/HH 

0690-3163 HIPXO HPT PPM 1,03K 1* l/UH 

0690-316A lltPXl) HP I PPM A,22K OMH I* l/UH 

0690-3166 lUPXO HPT PPH 1A,7K OIIH l» l/UH 

'36911-3167 KIPXU HPT PPH 19,6K l» l/UH 

0690-3160 lUPXO HPT PPH 23. 7K OIIH U l/UH 

0690-3169 lUPXO HPT PPH 26. IK OIIH I* l/UH 

0690-3160 lUPXO HPT PPH 31. 6K I* l/OH 

0690-3161 lUFXD HPT PPH 30. 3K I* l/UH 

069I1-32A3 lUFXD HPT PPH 17UK OMH I* l/UH 

0690-3260 lUFXD HPT PPH A6AK OMH I* P/UH 

0690-3279 lUPXO HPT PPH A990 OIIH l» l/UH 

069U-3A0A lUPXD HPT PPH 303 OMH I* P/2H 

0690-3A37 IUPXI3 HPT PPH 131 OHH I* l/OH 

069II-3A39 lUPXD HPT PPM 170 OIIH I* ',/UH 

0690-3AA0 lUPXD HPT PPM 196 OHM I* l/UH 

0690-3AA2 tUPXD HPT PPH 237 OHH I* l/UH 

0690-3AA3 lUFXD I'PT PPH 207 OHH I* l/UH 

0690-3AA6 lUPXD HPT PPH 3AU OHH I* l/DH 

0690-3AA6 lUPXD HPT PPH 303 OHH I* l/OH 

0690-3AB2 HlFXD HPT PPM IA7K OHH I* l/UH 



20AU0 


0121-0106 


2UA00 


0130-0017 


2UAOO 


OlAO-OlUA 


20AOO 


UlAO-0209 


20A00 


OlAO-0226 


9 lA HI 


TA 


6A2U9 


5C600I5-CHL 


6*2 09 


192I'10292-I'T5 


662 09 


1921'10392-PTS 


20A0O 


0160-0339 


2UA00 


0 160-22 OA 


2UA 00 


0160-2/06 


2UA 00 


0160-;VIU 


2CAOO 


0160-2222 


20A0O 


0160-2226 


72902 


301-NPU-I6 I'P 


20A0O 


0160-2307 


72902 


2A26-ODO-X6V-607I' 


72902 


2A20-06l-X5VU-b02l’ 


716 SO 


ODD 


20AOO 


0170-OOAO 


20A00 


0100-0060 


20A0O 


OIHO-0291 


20AGO 


0370-0116 


20A 00 


0370-0162 


20A00 


0370-036A 


.01121 


PO 6166 


20600 


0690-0003 


IA6 7A 


CA 


2CAOO 


0690-0006 


IA6 7A 


CA 


20AG0 


0690-3136 


20A0O 


0690-3160 


IA6 7A 


CA 


f 1637 


Hrp-i/:o-32 


2OA0O 


069U~3lbA 


2JAOO 


06911-3166 


IA6 7A 


CA 


2I3AOO 


0ft90-3l5li 


20AGO 


0690-3169 


IA6 7A 


CA 


1A67A 


CA 


2OA0U 


0690-32A3 


20AOQ 


069U-.1260 


26A00 


06911-32 70 


20A0O 


069U-3AOA 


2QAP<3 


069U-3A37 


IA67A 


CA 


9 16 37 


HP- 1/10-32 


20A00 


0690-3AA2 


91637 


HF-l/lO-32 


20A0O 


069U-3AA5 


2iAD0 


0Jj9U-3AA6 


2flAC0 


069U-3A62 



ft Hot} tnlraduutlui) lo Ihls nudtno for nrtiarlnK inrnrmnllun 







Mmiul ll>t HA 



Si'i’llnn V 



Tulilo fi-a. MujillU'utildit Pui ln (Cnlllil) 



ff I'tirl Mn> 


nmnti-jplhm it 


Mfr, 


Mfr, Purl No. 


0f»Vll-.Utb3 


IIKXI) J-tl HM l'77iK UHH It l/flW 


2116 110 


06911-3663 




lUIXI) dfcr H.H 1331) Dim 0,''* l/UM 


2U.^liO 


06911-6660 




lUI-XI) 7-1. H 2>0I)JK Dim Ua< XlIK 


2Ubl» 


069U-6661 


OJiVd-b'iftp? 


lUIXI) dtl 7LH 207)b Dim O.bX l/UW 


2Ub70 


069U-D662 


0(iVII-b'<b3 


lUI-XI) ftr ILH itifjft Dim O.bX I/IIH 


21)6 DO 


06911-6663 




lltixt) Ktr 7LH J7'70 Dim It l/liw 


2U6UO 


0690-6666 




lUI-XI) 7LH /1.72 *jK Dim U 1/UK 


2U6liU 


069U-6666 




lUIXO Mil fLH 'j/no Dim U l/IIK 


2U6UO 


0690-6666 


O6'^t)~b'*or 


lit 7 XII riH 7).76'|K Dim U l/UW 


2U6UO 


06911-666 7 




lUIXI) 7LH 7.7b2K DIIH U l/UW 


2U6UO 


069U-666H 




lUIXIl Htr 71 K IWWib Dim it 1/llW 


2U6UU 


069U-6669 


07&r-0l?3 


IU7XD KU 7LH JieUK DIIH it l/UW 


2U6IIO 


0767-0123 


0lb7-0l'i)‘> 


lUIXI) xcr 7LH /I.'jK Dim U l/UW 


2761)0 


0767-019M 


07b7-0200 


IU7XI) H7I 77H b.7i2K DIIH U l/UW 


2U6UO 


0767-0200 


0 7') 7-0? 7^1 


IU7XI) l<7T 7LH 1,21.1 DIIH U l/UW 


2U6UU 


0 76 7-02 76 


0 7'j7-Q?7ll 


IU7XI) W7T H-H 1.7UK DIIH U l/UW 


2U6UO 


0 76 7-02 7U 


0 7!>7-0?7’y 


IU7XI) Hi;r U.H j.iuK Dim u i/uw 


2U6UO 


0 76 7-02 79 


0 7b7-0?ll0 


lUIXU Hit I1.H IK Dim lx l/UW 


2U6I10 


0767-0200 


0 7'j7-0?i)t) 


lUIXI) WCT 7LH ’7,0 VK DIIH IX l/UW 


2U6U0 


076 7-02UU 


ni'it-mti'i 


IU7XI) Wtr 7LH 13. 3K DMH IX l/UW 


2U6U0 


0T»j7-02UV 


07')7-03l7 


IU7XI) 771 7LM 1.33K DIIH U l/UK 


2U6UI) 


0767-0317 


0 7*)7-C3'7A 


IU7XI) 777 77H bl.l DIIH IX l/UW 


166 76 


C6 


0 7'j7-0^.01 


lUI-XI) Hit 77H loo Dim IX l/UW 


166 76 


C6 


0 7!)7-0<i0? 


IU7X0 777 7LM llO UHH IX l/UW 


/U6U0 


0 76 7-06 02 


07b7-0^.03 


IU7X0 777 77H 121 DIIH IX l/UW 


2U6 1)0 


0 76 7-0603 


0 7'i 7-0^0!) 


IU7X1) 777 r-7H lU2 UHH IX l/UW 


2U6II0 


0 76 7-06 06 


0 7'» 7-0i'i J6 


lUIXI) 77 7 77H bll DIIH IX l/UH 


2U6UO 


0 76 7-06 l6 


O7b7-O»il7 


IU7XI) 777 77H bU2 .llH IX 1/UW 


166 76 


C6 


0 7b7-0bm 


IU7XI) 77 7 7LH 619 DIIH IX l/UW 


2U6UO 


0767-06 111 


0 7b7-0'.l‘7 


IU7XI) 777 P7K 6111 UHH IX l/UW 


2U6U0 


0767-06 19 


07t>7-0<i20 


lUIXI) 77 7 7711 7bO UHH IX l/UW 


21)6 70 


0767-0620 




IU7X1) 77 7 r-7H tl2b UHH IX 1/UW 


2U6UO 


0767-0621 


0 76 7-0/i?? 


lUFXI) 77 7 P7H 909 UHH IX l/UW 


276UO 


0767-0622 


0 7b7-0<i*n 


IU7-XD 777 77H b,llK IX l/UW 


146 76 


t.6 


0 7b7-C<.3V 


lUIXI) 77 7 7LH 6.UIK UHH IX l/UW 


2U6UU 


0767-0639 


0 7!)7-0b'«0 


lUI-XO 77 7 77H 7,bOK IX l/UW 


166 76 


C6 


0 7!> 7-fl<i't? 


IU7XI) 77 7 7LH 10, OK IX 1/UW 


166 76 


C6 


0 7'J7-C'*b3 


IU7XI) 777 r-7H ll.OK Dim IX l/UW 


2U6UO 


0767-0663 


0 7b7-0'*')b 


lUHXl) 777 r-7H 12, IK DIIH iX l/UW 


276 UO 


0767-0666 


0 7b7-0b'»7 


lUIXI) 777 fLH 16. 2K DIIH IX l/UW 


2U6HO 


0767-0667 


O7b7-0b‘iU 


IU7XI) 771 )=LH IU.2K UHH IX 1/UW 


2U6UO 


0767-066U 


0 7b7-CbblJ 


li.r-XI) 71 r 77H bl,lK Dim IX l/UW 


2U6UO 


0 76 7-06 6 U 


O7b7-Ob0? 


IU7XI) 77 7 riH 7b, OK UHH IX l/UW 


276U0 


0767-C962 


0 7b7-0/»bl 


lUtXl) 777 77H U2.bK IX l/UW 


166 76 


C6 


07b7-0^»()b 


IU7X0 771 r-7H lOOK IX 1/UW 


166 76 


C6 


07b/-0'.ft7 


lUFXl) 777 77H 121K UHH LX L/UW 


2U6UO 


0767-0667 


0 7b/-0lll7. 


IU7XI) 77 7 77H 6Ul DIIH LX 1/2W 


27660 


0 76 7-OU 16 


07b7-Cm 7 


lUIXI) 77 7 r-LM 7bO UHH IX 1/2W 


206UO 


0767-0U17 


07b7-l0‘7'i 


lUI-Xn 777 77H U67K UHH IX 1/UW 


276 70 


0767-1096 


01111-171)0 


lurXI) WW IK UHH b,OX 1/6W 


2U6 70 


OUll-l 7U0 


ii?o-no-% 


M7 77IUC-1 HX 


2U6 70 


1120- 1106 


l2bO-OOH3 


CDNUl-CIOlUimC 


2U6UO 


1250-00U3 


l2bO-CU?^ 


cuNWi ciuiuur- 


97291 


60-066-0000 


)2bO-CUIlU 


CCDNICIUIUUF 7DU IlG-lUU/U CAUL7 


9U291 


60-02U-0139 



n Ktiii liilrmiucllun In iIiIn Kucllim for ortlnrltiK inrnrmnlltm 



R-lfi 















MoiH IHKIA 



Ttil))i* Ti-Ii. |k‘|)liU’i'iil)li,' PiU'lK (Ctiiilil) 



V IMir) No. 


Di)ltliri))lilll) 77 


12* )-0055 
U5)-0)60 
1053-000*7 
)0b)-0020 
1055-0005 


ct)77Ni:cmiuMo).i; 25 cuNiAorb 
CC.6NI t)t)M) )5 l>)7) 

Ot';t I’tlt* 

U)SI l'M>)5li).i:C)lil) lOUH 2N3702I 
Uril NF77 


1055-0015 
1055-00 )*7 
) 055-0055 
1055-007) 
L 055- 00 73 


U»S) M>M5)H'L7.B tl) 2N2060) 
utb) M’NI U*.rcrtl) I OUH 2N236*7I 
0)51 M’Td 

0)5) NI>Nt5tUCri;l) MlOH 277 )705) 
0)51 77PN)5i;LI:Ctl;l) 700)3 2772057) 


1055-0057 
) 055-0005 
1*70 >-002 5 
) 501-003*7 
) *70 1-017*7 


0)5) IHjA) 7-7:7 I7-CKA77 
0)t t 7 |7«AtCH7.0 )'AI7<) 

OlUUt ) 5)L)C077 )0073A/)V 
0)01)1 ) 511. )U)77 200HA 50HV 
U)0») 7EIDCUN )5)7V 


21 no-) 756 
2)00-) 757 
2)00-) 75*7 
2)00-) 760 
2)00-) 762 


lUVAK Ii)7 200 mm UX LIN )/2)7 
lOVAO OK 500 0)03 )0X UN )/2K 
lUVAO K)7 2K 007* )0X )-)N )/2W 
O'VAO KK 5K UOH )0X ).)N i/iU 
IKVAO K)7 20K OHH lOX L|77 1/2)7 


2)00-252*7 

2)50-0025 

2)50-0065 

2210-000) 

2370-0003 


lUVAO KK 250K 003 20X UN 3/5)7 
LAHIU lACANOtSCKN) 20V 0.05 A73l» 
WA5I0H*)L0CK )N7. 77)0 
SCOLKtOACOlNt 557 Ml 5-50X3/)6 
SCO) W) 55) l-LAr HI) 6-32 X O.'jOO 


2750-0002 

3)00-20)6 

3)01-0556 

5000-3302 

5000-3305 


NO) )IICX 55) )0-32 X 3/1) 
5)7) runoorAOv 
5K17CMII>U5m)0)rUNI7l 
)AO)UPU5H))UrrON( 3) 
).AU)L )l>USHI)UrrUN( )0) 


5000-') )'*'• 
5000-3375 
5000-3376 
5000-3377 
6000-3370 


CUV)0|I>LII0-)N 007 7073 
LAOUL )PU5H»or70N))0) 
LAl»L7|)i,Siimir70Nt30) 
LAIDLt) :5imu)T0Nt60l 
LAI))1. tPU57ll>U770NI )U0) 


5000-3505 
5020-320) 
0B512-2U020 
5050-0) 70 
5050-0275 


LAUeUPLi5hOU?TON(6) 
riUH.NAHEI’LArt 
p)N,ExioAcrno 
SlOM'OOl )6aAOlHA)iA2) 
Fcor ( PLOC-IN 


; 05 13- 0002) 

7)20-)255 

7l20-)573 

*7)00-2200 

5)00-2205 


7UI» i:cvt« A55V)J’)ur,-)N 
70A0t7*A0K 

l>LA7C »)U)Nr)M CATION 
TOANSI-OOHH) 

)N|)UCTC0. >7.0 UO )X 


5)00-2005 

5)50-00*75 

5)50-0)3) 

5)50-0)37 

*7)50-02)0 


CUL/CI-OKt )OOOOII 5X 

CUD) XU 0 )-) o. 60 im 
COL ) 7X0 or )0 MO 
CO))./C)-QKL )000 0(7 5X 
COL )7XU or )00 oil 5X 


■J)70-OR57 
005) )-00022 
005)3-0002 
005)3-00)5 


l)LAt))l*ACNEnc 5H)LU))N<3 
l»ANEL 7LOONr 
I'ANtL )|1LA0 
0)AL )I>I'A5E OrrSLL 



Mfr, t’lifl No. 



/Il'itlO UOl-OtbU 
lid I 

2K70‘> 

lUO'i-OOl't 
I Hi '(-00 I *7 



UiliO Lllii-OOrl 

Hiuo ub'i'Ocri 

UiUO lUii~00i7 
UiW lU5')-0CI!i 
\Wii FU 2ill7 
ilPtiiO liOt-QOP7 
'ilieo jvoi-0170 

lUO 2100-UiO 
>U/»CO 2lOO-l7i7 
'I3/.00 2lOO-l7i‘* 
^UiUO 2100-1760 
2100-1 762 

2100-2A20 

J27 

CCtJUi UUU 
S70M OHO 
2H<i«0 2i7U-OOOi 

CCOU) UllU 
2UiU0 7100-2016 
2liiUC Jl0l-0>7'76 
2Uil:0 iOOO-iJ02 
tOiliO iOOO-730'7 

iOOO-')l'M) 
iOOO-J37i 
bOQO-JJ 76 
5000-3377 
5000-3370 

JUiliO 5000-3505 
20500 5020-3201 

2051:0 Oh'i 12 
20500 5050-0170 

20500 5050-0275 

20500 OS'. 

20500 7120-1255 

20500 7120-157) 

20500 *11100-2200 

2 05 00 •7100-220*7 

S*7UC0 2500-20 
55000 1537-00 

20500 *7150-01 31 

55000 2500-20 

20500 9150-0210 

C2H5 56-5*70-65/31) 
26500 00513-IXMJ/2 

20500 00513-0002 

20500 005)3-0015 







ft Sou iMlruducliun lo this Kuotlim fur iirdurtriK hifiirmolton 



e-10 


















Mmlel IH lU 



Ktn’Uni) V 



Tiilllt.' fi-'i, Itupliu’t.'iilili.’ PiU'lli (CnilUl) 



V Piirt N». 



oii'’a j'-ooui 
oip«n-r)Ooi 
oi)ctU“ftooi 
Oli'.U-ftOO/t 
UlK«n-AOOt) 

oii^a 3»()UOh 

0(Kil3-ht)Q'^ 

Qii/in-fanio 

01)^13-601^ 

0U6l3-6O?6 

0li6l3-60?!> 

011613-6026 

0U613-U00I 

011613-1)002 



nilNlH|llll)ll II 



CUNI ACI tLAHI' 

UDAIMJ Ab!iVM.tlli CUNVlIUtK CUKKLNt 6l)UH0 
Ul)A)U) ASSyHUI-» AHt>L. K t»llA!»i; bMII tl;H 
OOAHU ASSVHailSr LiHUtK 
DUAIU) AbSVtSIICUNO LIMIMlIt 

IIUAUU ASSVtThllM) ).lMirt:K 6 *j.l VI>S 
DOAKI) ASSVtHIXIJt (. INIUKAIUK 
SWirO) A5SV«t'IIASt: OIPSEt 
sKitcM ASsvmAfvot ruNcrioM 
CAUl.l: A5SVMNI>UT 

jtUAXO A5SV iltANCI. 

U(lAltl) AS!iV(AHI>L MkrHtlllC 

UDAUI) ASSVU’MASI: KtC, I. HHUU AHI'L. 

LAHJ'HC).UtlUI'U)5 

LAHI'MCL|)EIUHINU5 



NUr. 



; 1)6 60 
;ii6uo 
2061)0 
206 UO 
2 06 00 

206 00 
206 00 
206 00 
206 00 
20600 

206 00 
206 00 
206 00 
206 00 
206 00 



Mfr. I’lirl No. 



OU6E3-OOL6 
00613-6001 
00613-1)003 
00613-6006 
0061 i-600!> 

00613-6006 

00613-6001 

00613-6000 

00613-6010 

00613-6016 

00613-6026 

00613-602!) 

00613-6026 

00613-11001 

00613-0002 



ft Bun IniruilucUun lo this Buctlu)? fur uriJorin){ Inrormoll’j)) 



D-17 














M cull' I MlilA 



TAALI 

CODI LIST or MANUrACTURIRS 

I K> I' llo>H 1 ' < I ill lillMil:i I II ill I h ■ 111 III! I I Oi 'll i'll!! I ll I >-ili l> I ^|■ 1 l|ll|>li |i|| I 1 1 * < '.il.l/> ^ II I' fl-l.lilU ' lih IM- I 
iN.illii III < mil I .irul IM-;/ ii'i ill lo ^ mil I .ii.it till II l.ih aI ^.,|.| || tm I,t>. I t,i iijh i,| 1 1 vim- i. ii.il itii il.ili . I Itii 
i*‘l| I |i IliUiln ilM i| . 1 ^ ):i .ir ill till' li II. Ill i| i.uli I . 1(11 ,M| Ji.it 1 1 |. ,i| 1 1 ill tijM In II h . 11 1 III .mlv .iMiifi.i > 11 '. 

Mi| I III m ii. I I I'lini.i’ III ilii. 114 ll.ii.iiu n K> 




Cccr 








Cti'r 




Ho 






AtMim 






c;c.' 


y * A 


A "4 1 X h 


ii X 


M' . • 




crni 


I.II . 1 1 ll'r.i Cl 


14 ,.| 1.1 1 1,1 . 


Il 1 . 


s A.r , I, 


5 1 . r .4 


CCHJ 


* ' . 1 1 .III. I 1 ( . ^ 


A 1 1 »n i»t ^ r 






C<,H 


U ' 4 . 


W » 1 • t* 


1 4 r.i 


( * .' t ' • 4 




;o 5 * 


1 * , • ; 


< . 1 . ‘ 


C » ' 


i* » . • • 


I 1 • 


(OU 


7 i M-m . i', 


M ♦ 4 i ’ 


*1 1 






((? :• 


Kt "1 '1 


( S <• 4 I. 


^ ^ 1 


' ’ ■ 1 . P 4 




CsUl 


Al 4 * < ' i 


• i»l V 7 i 


7 tM 


; 1 . . 1 ( , I 1 


4 f ' > • 


CC!:> 


Am ■ ^ 


M . ■ 1 L 


I, 1 . 


S , 4 I 1 f • 1 




a:n 


4 ■<’»" k|( (..( 


|t . M r, 


•4 ^ - 


> 1 t,i 


. i . X 


(*H‘ 


s - 1 4 Mf 1 l 


<7 • » 1 j' < 




■ 1 , t I- . S 


4 






i. .. . .., 1 . 


’< » 1 


S- . 4 » "i 




^ik*y 


S ' 1 1 - 1 1 f ’* 1 ( t 1 1 


M M 1 V 






s » . IP 1 






» 4 4 » 


1 • f 


S.v 7 .- 




C'sM I 


: I t ( ‘ 4 f ‘ ■ 1 ' 


\ *y tt 1 ' • .H, 


4 tS’ 


.‘11 V»«. ■ 1 4 . 


4 '■ 




»> 1 (• ^ ^ 


1 . 1 4 |i II 


: * • 


. ‘ r . ► . 41 • . 1 , 


4 t , 


Ccv;^ 


7 >C>* 4 ( im 


1 4 417 . 


^ ; 


♦ ' !• V* t . 4 


1 . ' ' 1 . 


i\i<: 


Cr '1 <* 1 > 1 7 t < 1 ,y 


M 7 . f 1 1 > 












I* f . 1 r » I 


‘ *i * 


1 •• S , • . 




Cls(s 


A- 4 ’M. 1 M.'.lM t. 


|M. I H, 


7 m » 


. * i ‘ .'tv’- . ’ , 


■ ' S • ' 


tiiii 


A : 1 “ Ii ' 1 1 1 1 . 


7 »ii A f 


♦ 1 l ' A 4 / 


• ' X 1 


ci;t' 


i 1 SI '1 1 1 i'.i 


I'f H 4'4 I* ’t 


( 4 * 


4 »I A 1 . ' 


« •» . ‘ » 


u;n 


» 1 . r s 1 ■ ■ v',* 'Hi 1 1 


1 4 • xS 1 


( . * 






Clif. 


1 1 1 * 4 i Hm-* 1 ' ti ■ 






1 “* Ir, 1 1 .. . 


I t: I 




t'l ■ II . 1 1 {,. 1 . j . 


I i U 


Util 






U)i> 


I’l 4 ...I it'i (, 


A ; 




• f M ,1 , Sill 




CIS^ 


( n ' 1 h 4 i ^ . II 


M ■• 7 » 


1 . 4 ' 


J S * • 1 • • 1 


. A- i : 


Cll- 


l‘ ! 1 • 


# s r 


^ 4 


.tii. 1 ■ 't'l 


‘ iitr 


U>!'. 


A -4 .M I ..4 


►. . . 4*1 


1 






Cl-iM 


1 . ■. 1 , ... 


'.''Ip { .'•* 


(.t I 


4 ' 4 1 . / 


i =• . . 


c.'iit 


1 f'l M ,t| \ L 14 . ' It,. 


It ' .M 4 » - r 1 1 


^ t 


1 4 > 4 4 1 . ' 




<.'U> 


' ' 1 » 1 M ♦ 


i ' 1 . ■ 


. '» ; 


i.l ■ , 




;;,'n 


<•>1 •• l(t' , i i .H «i 


4 ' 4 4 1 ♦ 


\i * 


I ‘ ‘ • > . 




c;u . 


Ass .1 I- il 1 . 4 ! 


[• P.S 1 


' * > ‘ 


. 1 * 1-1 


1 ♦. I ■ 




Avr X «. 4 , . ’ A- 1 ■ 


1 ■ » . 1 4 . . 




1 • . . ' 


I C 1 




M* 7 .'i. i * i . 


» M 4 


% 1 


. i * • ' ' • 




‘ 1 ' 


1 • 1 It .0 S A ' f • f * 






. 4 






l» 4 1 t 1 1 414 ' 


S'- 1 » • . 


( i I 


fc. .4 




<> ► ‘ 


" ^ 1 * 


1 


• n 


, 4 * . 1 


■ . <k 




i. 1 •» ' 4 ■ t-.t 1 . ' 


Cpx* S pmS 


*1 > 


r 1 ' ' 




- j ; • 


A,m 7 ;.' '1 A Li m 


( «47 


1 • • 


. I 7 p 


■ p 


s ' C > . 


1 x'M 1 • >, 


- .I. 1 


< ; 1 


ii . 1 • 


* . 


Or. 1 


1 ' *1 . 


s • • A 4 P 1 1 


V / * 


« • , 4 « . • 


. 


cir.i 


1 1 r ' ( It . Lf 4 7 1 ( . 


R«Aii 1 '^ 


7 f s 








1 4 1 * k. M H . ( f t 


U .*?* . 1 


^ • 


S' B < 


j . 4 


iitu 


! -[I. i ■> 1 1 






S' ■' ■ . t . . 






t '4 . S. 1 


'.•• 14 , 1 


^ j 








A " • • •' ’ , M* 1 1 1 •* J • \ 


: 1 4 1 i‘ . 












»• »Hl I X* 




. • 


■ . 1 


it. a 


L - . 


1 f'tnii 1 I 


S 1 


•• 5 . » r 1 . 4 


• • »• 


C 4 . S’ 


A-.. 1 rM-. X . , 


^ 4 i 4 


\ t 






Ct.'i, 


1 * ; < I l • ' xi Al'vfM 


74 'I 4 IS «4 *: 


^ t 


. ’ ■ t i * p 


t ‘ 




1 1 1 1 * s * { . i 1 I 1 . c * ( . 


ASf 


i 


; . / ' 11 




< 14 : < 


C 4 • r t ( 4 » . 1 1 1 l» ( • , 1 1 ( i 1 , , . s 




4 ‘ ^ ;• , * , 








< i . A 1 


( -• 1 




\ .»*• 


Ui'i 


^ 1 1 . ' 4 M , v’, 4 ff 


V »•'»». t 




t' l . ‘ 't 






C'f I > 1 c » 


7 . .'(/ 1 V • 


< i 1 


. M r « 1 ' 


* 


.41 ; 


: '1 1 1 


< . .1 < '4 


k .♦ 1 


t- . 1 , 






7 .' ♦ • t S • 4 . 


1 4 L , 




.r . 1 i t ■ 1 






Ai'ilim 



Ctili 

No I 1 . 1 M 



AkMirii 



i . ^ I * 

( , I 



» r > > - t * 



* Kt i f 

•* . ■ 



»M'f /, Sr 

. - I (it 



•.l.'p . ' t t , I 

I. ^ * 1 * ■ , n > 

■ 4 - .. ; ‘ i.,. 

• f-. . 'I I ^ t 

' 4 

M i 4 . n » % <4 

I Ml, , i 

». t ' 

^ ^ 4 - I . ■ 

i ( . ' 

74 t 7 

I I *> » 

\ * 4 I ♦ 'i i 

. . . t , I . •> » 

1 . • * 

7 I # • i . f 

7 . ' V P . 

7 . . , 4 . ► • . • 

•r » 4 • • 1 4 

7 I , » ' 

t-, ■ *» 4 

."I . » 

7 *. ■ 4 I . , * 






(4* ? Ajn ■ i t M* k . 
UUl » '•« j I- M \i> t ( . 
C*tii 7*4 li '4 it ( I 

(*CU t»»'f n* \t » i<i ii 



M I, I < ► A I - 1 1 .4 

< , ♦»' i h < 

ir'' 
(t t 

If I ti • Ii r i’l 



I < I A ■ I I M (.f t 



^ I « » >*.)» 

I • A • n It ( i* I 
J t ■ • 



I . 4 | ■ •! ^ • 4 

' W » ♦ I / > 



* ' < » A- 4 1 ■* 

- r . % . . . . » . - 4 • . t % ■ 

.4 ' I- ‘ I « • • ’« • . - .4 « 

4 I *. I - ’ V 

i »t I 

> / » f > • I > . > 7 , - I J • I . ' 

V I > ♦ . I.' V * > 

r • I 7 . ^ . • , . , , I ' - ; 

> 4 ^ I . I ■ ; » < 7 : V Cl* 

i ‘ ■ •*. . I f. I f • / I 



.Ml‘ ' 1 . • A> 1 ' I I.- 5 . ». ► 4 I 

I , r., - 4 : . !► ,.« I 

' • Kt • ‘ \i * 7 ,» • 

‘-•i'- 7 4 i‘ 4,1 

. . . • * - ' '. . 

' . I I \ f . i ■ 

. , ♦* » 

. • A . ,4 MW* 

. Kl ♦ ^ (1 ». M r . * 

. I l* • •• % .» t . I . 4 ^ > 

4 .» 1 . * ' . M‘l f • !•! H I ' 

I . , • I • I < • . I I I ( ; ' 4 

' * ;i ,»’i ■ r I i * 

I . I, i-rt 'f.’i 4 I. r* f . 7 , 4 . 

^ ■ J * 7 ♦' *444 . . ' . . A » i i t 

: * I , « I I 

I . l* I . . . I . . . A *1 I 

i : • . I • . • .4 . - • , 7 1 4 . 1 4 ► 

Cl I . ' > , ^ ^ I * i ■ ^ ■ 

I . . •.(..< l . . I * 4 ; I 

. ,r 7 ' • ( . r ' I . I 

i J * 1 ^ . •■ ■• ■ ’ • 

4 . i ‘ ' 4 ' < I ' ' . " /I I 

I i •• .• 7 -( * -4 H » A 

.1 ‘ < ■ * • • ‘ \ 1 ■ I 1 

} . .'17 

t, I ' 4 .. . % .4 

I •» 1 I I > M. I 1 . . 

i.r* “I . I 4 .' I r . 4 . 

i , ^ . 7 • « I < 1 • . - ' / ► *1 

M ■ • ■ ■ • 1 . *. I 1-4 .1 - .1 

i,'-’ I I ► A 4 , 

i:*. • . .4 Si.-. 

* I I, .r 4 . . ... , 

I r ‘ 7 * t ■ i • I . I - ■ . . 

t ‘ 't ► . 4 . I 

J < X ' • ' ' 4 ' - . 4 I , 4 , I 

: i I ■• . - 1 ^ . • • • ' 7 . A ■ . ‘ 

. < . • • I t • r I • • . ( • • I >44 I .. 

iU ' ’ • ‘ ■ ■ A , • 4 

>. ' « 1 , . . » I I I 4 , ' . , I 4 - If. 

. U • 4 . » , 4 I . 4 . • . , , . J I . 

.«>” • '. 1 . 1 '.-. S #. »■ > 

iit I I ♦ . • 44 * ^ I 

. t V I . . 

i 1 *>I * . • ' 7 'j H t m ♦ 

i‘ . • I 4 .• . . » 4 4 % » 

* , ► ' ■ • ' *1 •' .-j, i . . 

I * 4 ■* k A , ' I (t • j i ;♦ 4 » , ( 4 I 

it * 7 . I . . ' 

• . 4 '4 . ♦ ' I 

i‘*HA 

IS • : ■ I . ■ i ■ 7 m / . I 

I*. I ’*4 '«■ 4 



t 



.• » . i » I # . I . » 

ISir A . I 

ir. ■ t . 7 ^ 

' ' ' 



I 7 • . 
7 ‘ « t * . . I 

. 4 I 4 ^ 4 

I , , . . 

■ % - 



|l •* . • . » ‘ I . 

(Sr* i' -4 A .•‘III, 

imr 1st . I M 74 . • 

c 7 i'i» l * V 4 \ » 

M ‘ ! t 1 1 « ' S -■ - ! 4 - * >, 7 t ' 4 ► I > « ? ; - 

Ik*' *»i' • -I ’ »► , {, I , I .if 

* ’ 4 I I • . » I X ' . ♦ 4 1/ . ■ * . • \ I • \ * . * 

r^'l 4 , . - f .t» 7 . 

ill'*. 7 l . • : x\l . X A* . . ► , 

I » * A I 4 * ! I * . I 1 , 4 , , > * ( 4 I 






i 



h.- 



f)-lK 




Modul !)•! L;IA 



Ki'i’tlni) V 



TAbLi s-a. 

CODI LIST OF MANUFAcrUHItlS (Conllnuad) 









Ccifi 








CeiV 






Ik. 


Munwltsifylll 


A 4 U 11 U 


Ik 


piymlodwlM 




Ai!i!<M4 


He 


Mitf.i.l«:klw<rr 


AAJihi 


Hi 0 


Ut (»•!» 1 <i| in C( 


Wl 111 I'l 1 h M 


1 ; 1 1 V 


1 r.rl'Ms 1 III. t 1 ( 




4>i4|i W4« 


i)k>> 


J ; t 11 < . 


!■ • • 4 4 k 4 


IKH 


)'( »| 1 Oll-i'i ^ M 'I'l iti 


It M. Cl>i» 


1 1 : 1 > 


F i 1 i t iC 1 1 1 ll 1 1 




HI tl'dA. A t 


i\y.\ 


ll i r , J f H ^ , It '1 1 4 1 


! A' ii 1 1 • 


lt’>M 


C<f Cm tlit’i l>» 




brMt'is 1 iili 1 (i 




» k (<t F 1 


l!HI 


t. 1. t t '• t4>, 


F /t*' 1 / S 1 






it'>h\r C»'l 


lU'l 


Fm r< r |<M ici lull 


' ktr»iit Mti't *i 1 


11 ; M 


!,■. i| " 


S»l !.•» S 1 


HIM 


II Ci'i 


Cl‘ 1 


n;t\ 


F H>| < 4 




4 4 1 If. . I 


•lit* 


it* F 4 t 1 4 . 4 1 


F (>MM> HHI 


iim 


f ^ C fi 1^'^ U 


Hi'i.fitn Him 


UHt 


H'O'tlMF H ' 't A H't 


V 4 


Fl il'l M 41 f,,A 


•iM t 


• k.*. 1 • 1 4 4 •» 1 1 1 I 4 >4 


.>41, . 


HIM 


U» \ Ml (<.<1 I > 


1 M 1 * Ml 1 I 








*1 1 la W-O’ 


lUtF 


FI 1 . s' . 1 • t : > 1 - 4 ' 


F-sM'. I’.'j 


Hill 


<i|rifc«iM 


IH F IM, b 1 


u;.i 


A H'f Cl 




CM'^i 




1 Isl.r' ll ( 1 , 


lia.'i t.,. 


iHH 


V«|F*» |r|l'v<* * I ll I' i 


1 1 




* 1 ( i"i... 




'll » 1 1 It k| 1 


c 


1 1 > I 1 • 1 . 


Flint V • < 


Hill 


1 i t'fcF' 1 ^1 C t IM 


>.I'>|lM ill 


liHt 


A i^t M*' S ^ 1 ■«.<«< 1 


C 1 


>M 


mu; 


1' .1 •. (1 4 r . til 1 'tM • 1 


• 1 ‘ AO 4» 1 I i 


Hill 


Ct'.MIII) ([ 


W »IMM I I 








Lii(r. 4 4) k I 


l.l! 


F 1 ll '4 'I ( A ’ 1 ■ 


M M.'H I't 


itm 


tfil »|r<i^ ‘iF» p 


itr M • '(1 Cm 


Uti; 


Ac ( ■! 1 t-t ll C 1 M 


i< ( « 


•1 tl' 4 1 H M 


It).t 


C 1 ( t 4 |4|, , 


tj./l .4 






N'IiIim ^ 1 


Kilt 


ill Ml 1 l"‘ > (..III . » 




iM cmt|i ri 


IlH, 


F » t i- 1 1 l 4 4 ' t ’ ' ‘ 4 t 


Ml M 4i» \ » 


Hi!C 


Murn ^ ' (.).> 'f.l'IH f 4 ri 


Is.?! \ 


A**! Ii.li ( 4 ri 




1' l» (•!» h 1 


kihk 


1 I'M Ml' 1 H'l i 4 


I » III- : 




WlO'll. 1 t >lt Li, 


MH'iilli i> ) 


Kin 


il.( 1 II (.1 II I't 




H " 1 Aj i.1 k H 


(HiL 


t II < t ,1 r 


' I > t t d 1 1 


Hti’- 




blHi'i I'll) (till 


Itul 


. M't 4. 




U|< 1^’ 


A{0 


1.1/ <• 


lit It 


IHM 


1 M( 1 Iiiiimii 


HiMlHIM k ) 


it*-u 


C J . 1 K lu 4- 1 1(4, 




( mU'^ L» i 


it '.c 


1 F H.4M/1 


t < 1 l| 4 A 1 t ■ ( t 1 


IHtl 


IlMlitUii (. 


fmmi 


n.i.' 


If lU|i> i4( L 1 1 




Ft« 1 nt Si 


ikiii 


C|.| » --'-ilMl 1 


1 * t 4 *. 


[CHI 


tlMiH Hi" < ti 1 


1 t>i|i’ii|i.t n 


IH.'I 


L‘ '« t 1 1 1 l< i ( 4. f \ 




1 4 '» 






Sitt't S 1 


Mill 




L14( Ii'iif l,l(. h I 


iirii 


UiM« c CM' Ik 1 C i 


.1 U 


i."»4 (I 


.lit; 


;» 'M •. H I H't 14 


1 lij-O' Hti'i 


tim 


1 t'l i luih<t (i Hr 


S| » Q| It n ( irh 




.1 l||4| 




L. i.( 4(414 


.im 


1 tk H |4 < < 


1 1 1 t'|t tt f » t 


htM 


1 rMllli ViH i'tiili ( III 


\ ' C^'i It 1 >■' 


n.'it 


b.^ kit i 1:4 




• c' f 


n\y 


( .4 |(. It.,,, , ,1 


. • '1/ (k- 


[itii 


IlHiri Ldt 


i.( 111(1-1 1. 114 


Ilf lb 


C t" 1 ‘ f\r ! ti 141 .< ».4t 


Cdf 


Vm 




1 


V- 1 ttd'4 1 4 1 


tlHI 


fliili't N|l.; 1 Milil || i 


't 1' <■ 


ii.-ii 


L M .. 4 1 fill 'di < 1 1 




k tiM it Si 


at It 


H . 1 b n t » 4 i! , i. . 


( 1 kt 41 / 1 1 ( 


MHl 


ll I LIU iS 1 t i« 




Hm5 


C • (41 Mctli ( k' 


i 






St' 4 ' i i" « “ 


Si » i t Si 




1|(i 


1 »'l Om '1*1^ Cji-sf 






i 


1 I s k 


4'li*l 


(. (* Ha 4 i-M 1 4 


' (Mil 1 IM 4 • 


Hilt 


t 1 . 


Irii Cmii r ^ Hill 


MIU 


Ku ' k'f H '► L t 1 Hi \»i 


t* 1 C'k> 4 Cl 


t'MF 


* t I’I -‘till 1 1 • k. I 


Ml. 


Mill 


IJitri Cl iri («iT| L ► 


I'lrl.rfhn lt< 








<4 l.„« Mr 






S 1*1 1»|M (f'l 


MHi 


r»ii ti 1 jii ttn 


hF< ( C M 1 




4 4 11)4 (.Ml. Ill C|I| 




4 4 M(l 111 


' ' ; i‘ ' 


1 M ' 1 V» M ■ ' 4 


■; < ■ 1 't -1 11 ■ 1 » : 


HIM 


Hi(*r 1 ( ( 1 


•tri kdll U l| F 


HIM 


4 4' 1 IM 'I <1 ifi 




k n F-iiii 1 t'-i 


h,*.i 


k K 4 , 1 r , . r r I ’ f 4 1 t« ; 


1 (4i-.' 1 


H ’» f 


(Iflf t 1 1 1 T' i* CIH ^ 


lt( 


(|4'i 


< 1 C • * t 




1 t^Fik 'll 






‘•a*' 1 MMt't tl 1 






Lri IlKl \ ( 


iim 


1 H ( t <C li'i 


til Aijt |i Ct 1 


a;i, 


k ' A . 'IM ,«,* t 1 


i,', 


HIM 


C jr I'i ( . 


Ms - tm c> I 


llHl 


( • t • » D < A A 1 u ( . t ( 


•ii 


'll liM Cfir 






f *-'iO (► t t f 


ms; 


i!l> 1 III * 1 4 


«l4ik1|( II 


nil. 


(I C «<f 1 (i 




ii 


1' i' 


F ' »• t A'. H M A A k. i 4 . '/I i 1 1 k 4 I'I 


Mill 


I III IM M ^ ' ' 


l| I'll'/ (trn 


Ml',: 


\ 1 rrrt U ( » 1 1 L " i t 




» :-i 




S 1". • * « r 1 » 


1 • mU.' / 


llli'i 


f ruiu C. 


I'l’i ill. (I'.i 








H- tiitM F » 


f.i 


kFA| |4’^4k 


'll t A ift' S ( 


Mt.t 


HF jrir 


F("> »(UI> >1 J 


mn 


( t n M 4 { 44 t > M 4 ( * 1 




(kif|t .'J 


M } t 


(.» ‘1 •' '* 1 1. . r 1 • I ( 4 .4 


Fa . 1 1 i» 1 ( 


uh; 


I'lr 5 -f- I'I f \-i 


>4 


tuu 


{ 1 •* (i t*t 




St» K<t S k 






r> 1 4 - 1 » > \ t 






4 II 1 1 1 . ii >1 i 


Mil 


c 1 1 . 1 . r. . / 1 




1 -a i‘l»i t F 1 


4 ti 


t M> 1 ' 4 « 1 1 1 t d ' 1 


Id ' M .ij k t 


Mill 


C t 1 M » * lU (. 1 ^ ( 


1 FM (1 1 • F t 


1 1 III 


1 1 t it i - Mi l 1 f * 


li-M 1 1 IFJ< 1 • 


Ilk 


V ll 1 1 4 1 •' i - -4 1 ' 1 A* i 


(..Mi.t It'l 


l-.l)» 


( 1(1.1 Id 


(I ll|l !>• 


Mu 


; -I.s 'I'I ll 1' 


|4d4 l l 


l.iv 


■ » . M , 4 < ' 1 .1 


. 1 t,. I . .41 


HIM 


|ir'ir)4l 1 . 1 111, 4 II 1 1.1 


1 








44.i|. 1. 






1 , k i 




1 ("ill Cl 


IMM 


1 1 • ( 4 >1 ♦ 1 C • »f 




VM'T H'M 




! t ‘ ? 


■■ l••>i|.t^ HAM 


ll.'tt 


C S » K It l» 


1 ll.' 


,114 


1 4 . . 4f.l i| l/'l ' . 


1’ 4 


1.- fsM.i (, 4 


.i;t > 


’ 1 .1 i i^M i 


ki t 1 4 t > t 




1 


1 4.4» ( 1 fijr.i t |. *i*|. 


in M 


1 4 1 ’ 1 4 




S|.d4.) 1 k 1 


'fn 


1 1* .1 1 1 1 , • f' k 


1 d A ■ S ; 


Hsi; 


1 »■ Mt ' 1 1 1 u i-i 


1' ( ti Im <1 •« < 


’('• 


'■ F t<* ^4 '***■ 1 k *t 


r ,'.i 


!'• • • t 1 A 


IM 


tM« >' ii.'M 4 i.' ( 


SiM't S i 


HMI 


V(‘>M*d> [<C(Hi »k i . 1 


r 1 liMit 








FMtl t S i 




»'■ 4 i I. • U A >1 A k. 


t*«At- 1 


•'(ipt 


tf ' »r..r| 1 I| 1 . 1 I' Idi > IH '** F |»M ; ^ r 


Iflvs 


1 1 '1 1 r ;'■(> *■'*(< \ 4 


C tt 1 •> *M t ti» , K J. 


ki . 


^ 1 A V 7 i • 


t A k iMI 1 1 t ( ( 1 


i;n; 


Ml C> 


1 1 1 ll' 111 


f, 1 • 


h.H -.4 






f\Uy 


)f ■! ta ♦ W ill 1 4 


Ht>ti kA 


IlMv 


C * 1 1 


1 (■.»..( (l I. 


.;f;' 


i» k t >k 1 C > 4 f i 




1 1 V>’t tF » 1 r 


M> ‘ 


',i,I 1 .. 1 ' t » , 44 >1 1 ( 1*4 


«A>kM Ham 


urn 


n w*| 1 1 


•tit r 


'iSi 


C l *1 1 - 4 




<4 14,. 


;i*‘ » 


t -fM • r- t i. r',k ll ,'l 


V 1 It Ad L A I 


II HI 


| 4I4|4( 1, <4, l.i, 


Cm I m« • • 1 / 


‘i . 


1 «4 I 4 ' h 1 h J 1 > >1 




, ' . r S J 


l(:>. 


k I ’4 ' M* t »M ’i 


Sa' CaI- |4 1 a > 


IHM 


<4 I''. 4 <1 i 


ViM 


;»M i 


I , '.t It H iMC'i 1 f »: 




4 1 4 V(( 4 4 4 |i 1 




/• If t 4 


Si »i< ’ 1 1 Hid 


HH'.' 


ru(<t'»n !*^rM ( f »in ^ ir 


M Si 


if-i; 


t • 1 1 1 M 1 4 1 1 f 1 1 l 


1 1 * 


.1 1 1 4 1 t 


.•ii'i 


« 1 1 F . ■ I . • '4 


1 1 >1 ! i-4* ( tl St 


1 




If 


iHU 


Hft »:» S'l 




1 1 dtfin 


'HI. 


1 M i‘( ■ V 4 4 1 1 


♦*.4|l../ U 


.mi 


V lli »»ll It 1 L ftM t .tl t 


1 Ftrlt'* HtM 




I. M 1‘i .4 I 4 I 




(4M|. ■ 


1>,U 


Fi 1 s V'l . 


(AlAf 4 




1* 1 » 1 ' C 4 ''ll ' 1 » < 


ItM* MiM. U-\ 


MllF 


Id 1 • • : i 4 • Id It'* i 


i -'ll ‘ 




'S' t'. 


‘ CI 4 I 'Ilk'. 1 


1 4 ^ 


i;mi 


U' F.I ( * '4 1 1 1 


IHFifk Hill 








. t '4 ( r * 






f ' to J A A 1 A 


n;si 


14( .14 |4>) U 


*.r *fF F| f 




n .1 'M t ■( /, 4 < t ( III 




'T- ^ 


'•d . 


/ 1 •> A ♦. 7 { ■ , 


Si • t < 1 'A A s A 


lU|t 


1 A t 4 i 0 1 1 1 I- ( (1 


(4 K(| III 




A -i ,'l w 




, 1 * 4'U'l'kk (* * 


KOi 


Utki III (' ;»M . 1 


4 4 It ( , 


IIMI 




1 ’» 1 >1 M h > 


;,|f; 


A-ri 1 •» t 1 IS M « 


i 


AM 1 1 1 S k 






H.-( A», » s , 


MSH 


AitlFli* Csnnfi tili|^»jlai 


»‘fia 


t * « ^ r A * r r 1 1 " k' M 1 1 i ' 




H F Kill ^ l<'4i 


ki;.' 


5 M' «1 1 M' 4 1 t <1 ki 1 It 1 


' 1 1(44.4 k 1 




tt<^* *' t t *» 


lo •ts*Mt 


ni*’’ 


k .k.i I’t 1 1 1 t' > i't 




Mt'Ukf^ c<** 


KIU 


1 M ' ' t 1' C.M< (I Al Ik 1 


Hi" (-, 


HIM 


1 1 Iv f 't' 1 t'l <V II 


\ 1 


fKM 


i 4 1 t 1 V'f < ' 




t-r'l.n s • 




k a 1 •' H ' • 1 1 f A Kt'i'i 


Ift itiA-'ir.*- L’( 


MH‘ 


I'll' 1 i( 


.[•IliitMl Mill 


MIF, 


Cl 4 t r c .4 1 ■( ( M 




HH 


Kff 


k ■ n , 1 ’k» 1 > MMi • 


‘ 1 H I'M 4 A l( A 


Mill 


1»||» C'U 


till Lt’t 




sMt- 1 i ■ I 




1 » -Ml rk>F 1 t 






Ft |f.-C M-n 


ISHC 


l4<««i i ('irii I'r 


1 iMn- ll 1 


u;!i 


1 k 0 • S 1 » k s s f a < t 


' ' 1 


C *• 1 Ij r I ' 


i;;,! 


.•■(,* 1 , ■ ir C t'v 


St» ki't S t 


Kill 


^ 1 t *'M Mt -s#' IM 1 < f 


l> (rit«n U'( 


n/r- 


1 f.ti ,< H'l ll 




' ( 44 "ll. 4'4 c 


K.'M 


k »'•'/ 1 Mil 1 (k*c 




IHH 


».• (' 1» l(*i »f< » I't 1 


t l> 


ii;5i 


^ 1 1 », 4 M' It Cl 




I t' # (4 


K , > 1 


hiv’M 1 


F ltd 4*1 1 A 1 




brii <i|F<ai ^1 b'lM : 


< i,im..(i ft 


■iHi 


i..i‘4 ;i. ». 't k till 


1, 


CiMm* 


icMI 


1 ... ( 4 >4 4.,l4,.44|* L 


. 0 *. » (, 



f. I 



I 

C«U t: 

blnUf if' * 

J 




I }.' J 1 



tim'tltili V 






TAfeU S>3. 

CODI usr OF MANUFACTURIR5 (CDiirlrmitl) 



4 



MirkfciUm 






CAl^f 

Nil 






Cc<r 






l:lM t- !'l- 4 • Mti 

Kti ^ ^ 14 I 1 4 ( < 

r:|M HI M ^ '4 

Kli ;ii»4'4 ^ i • i-i 

KMl t. -*44 'V»F (■ 

lUJ- ’H'M' - M .’t 

lie i I" 

|[t>l !• K 1 1 ^ 

(Ifi; I I'll I I i M<'> i 



I 1 1 »*« I Ok 
U.r.M« 
lhr» w ^ C 
Mm 

I ' » ' I I t 4 ' « 

Vl*>tF Cli'^ 

t' I 

(l*«l 

M If't U*' ' Ut><4i 

HIM < •!' hitM II C4>i M (|t l 

Htn II |fl l i| IM 4 |^^Y|4 

Mils Vi r| = l L I |M i<4|' 

|i|l|>li»n MHI 

H<i; ( i<(M I UMi . < I ( I tm<i i>i 

HU I 1(H> I H I ( I 4 >*l »<M 

I 1 1 1' I t '4 l*ii 4»i « h I 

Hill 1 1 1 'i-t l>H«‘ |l«4 ( k’l (irn 

h'Ui Jll'l 'I Hlirn > 4 1 t>4 I 10 < ■ t| 114 

u-|4-. (4 t,. 1*4 I 'I 

Hi^ 1 1 '4 1 - r ( 14 ir« ^ j/'ii CiM 

t| ifi f> Uii I 4140 M ^ 

Mljk-'l 'r^Lll' l I l4^i («fn 

» I I I If 4 I 4' 4 ; f<*| 

I 4 1 I ai r i.i i r I If I If if* r » 

*;n mii ii i 

i»ii*44;fj .1 (F-ir^i if 

H'U! M»t» > M < 1 HiMMli.^hlM 

Ai'iKfc wm 



HIM 

Hr;: 

Ht>: 

trAt 

♦ 

iMi 



I f 4 ! Ao. II {<.'!•<{ (1 
hrtt 4M ^ I K <!tl U c 4 If 

‘'I 

I ' . t< 

H | |#4 14 ( ff 
C < > UMi '14 C 4 



Itl.fl IM 
H i iin »i| 
»4' viiar S t 
I cr-t 

I <4 Af|r It (.II I 

um 



^4 » 4» r' I 4 f -l| I! * hi it rf |nl 

f 4 Il'tifl k|*l S II 

Ml,* (i i’i writiiMi-i 

t If f I lr« I C 



itm F M ' < < '« • I Ao 1 1 1 1. I 1 1 (Ki-t 

t *i AltlfMCi I* Fif'ltr l| f 

m.F ii»i' •- u'i (. ' I. t'tt \ c* I 

(:»( .\H M (|M 

Mill l■(( 4 '•|tM.f l4'Kllt•k>|lf'■ 

,4i|f»'r l'» 

Ml} Mill'' I luvl (. Ml I fl<hll| ( < 

t»fi I refill Oiit 
fin V 4' lift ■> A f* I ^ I «| If 4 l(n I i|r I ift ( Cfl‘1 

f»v|; Uoi'iHi (.'I fici'Onll A I 

ff : l( ( H '»»< 4 I* t' I I .4-1 tifr |H 

if;,( (..,^i)4i<<4 iunf4-ii t>\ \t I Ki g.M« 
Mivf vi'f‘4‘ V t .'4 hjri c h r 

IMI (.•i|t*i I Mil 4 (1 Cifiin (|hI 

hiii (. I (. 4 '< tkl f| (m[ HfMMlfH ^ ^ 

MU* v.*< M< H, |l<Mit (t (I |»M 

>vM; .!* ’!< '.l•l Mm* 'i-f ( 4 'i hftli 4 Um 

>:l > J! K.uif tf (ifUOM ir^ A f ■Mi'll 

I y{ I k t MU<4 s t 

HMl hi II 'I I f f '1 1 < f| ^ t U<! 1 4 ft M< ( »il 

Mill iM iff'ifl III IM Um C'I U^i* VMl 

Mji . <.•■■■ U '<f| (i t*4>l>fM<|(c (I'l 

HU‘ If i> I I A AiiiMUt (c I < Wi*ii (f.r 
Mlf t'44’ . tfllM i t (.< (tl 4IM >'l 

\iU.l A,|fi'i AMrtMi wm 

flth [. I I III if 14 !M (c^iflwl Altf 

HU, \ - 4 . ( .'t I . 'i* f » 

f j;> L'l • ( . «' 4 um 

Mf,'< Fl ImiiMmIC,. hi<»4M*C-1| Cr<i 

MMl H* u UH Cf -M Ch «i|4 \>i 

V|s,s .. r* W-l'l' U IM f k 

f >1 ll ( ll I I 

MU I Ai* ' l*>ii H' J (4 »:u »f< <f'.f 

},'if I'. (. 4-44i<' (I'l ( um 

I fill > i» M (4 in i't4»m»4 A f 

Hf U h *1 . 'I ''f . Ill < * 1 ( t i«i 

I mU* i»f* H r 

H ' :; v( If M 1 4 4 ( 4 »k AMI vu I < ii 'If < A i 

>; Ml »Ul ■ •'• 11*1 ( I Mi'Mj A f 

H M' l I II'- 4 f ('4 



UUl 

>*M, 

fUll 

fUl. 

U(M 

mu 
11, *1 
uui 
mu 

UIK 

um 

U‘LI 

iMJi 

fUH 

Mill 

Mm 

um 

UlU 

u;m 

U,'U 
Uifl 
IM I 

mu 

IMM 

U.;l 

Hf,'l 

u>;» 

f>j:> 

>M I 
U'C 



A-f I < I 41M l| ( f 
L »|l I I I !• 4 ( 1 .1 

: i*.f u'l c . 

A| iH M I • ( i 
If AHu Kru 

If i'Ai'iii|<i'^ 

1 1 1 f iMi' V- I ri r IM 
ll *. WiMUi.. 'I ( . 

If I <i» \i* { I U If 't 



Ul'Mf4 l‘1 

f'lM'ii Iff 

IUkH 

4»-4m III 

Uf ( U'* 
f.'UR A F 

Mt (f44>tl 41' 
I (I Affi'U * 

I >M(44f ri 

(4 U|< l:l 

In" i|Uo vm 
1.11'Mf (ft 



( »' hi- ii 4M < t 

V I • »MI Alt ( ( FfM 'f 

I III I I if I 'i ‘It 1 1 ( i 
U' f I-IW- Mil WI» (1 

Un I i >f l ifi- ( |M 
II. MM ri !M I 0 ^ ll A » 

•HII'l'k|l*f*|f'fjC4 l>»i-fl4«Af 

A.f- Mf I A f H I I f: Ifff { ff I »f (f A f 
fc|. • 1*11 Uii I A■^ f f I fill A F 

I .t'i • M'M m 'If It Ai ilti I 



( » 

fc Im . , I If 4 
l> J I M t I i I r' t 
Ml » I 'I f M Iff ( I 

Vt'Uit 
lil Iff «. (»»t 

if- V'l (• 

I >4 M 

(.1 fill If I. IM 



Arik *m4M'I a I 
if"iih A r 

(» <1 

U«li t \ l I 

i lllflkF Cl ■! 
'• I itifir* (*i<t 
If M »i' f III A > 
llifl *■ I (III 
I ikl'iff (.F-i 
I 4 '!« ‘^.|^ [, ■ k 

W'MIfM-l W'fl 
I III > ( k I HI • Ml I t ■ 

I I • A U ii’A 

A Ml* H ! 4 I 4 ii-. f- k I jf I (. M ( ur A I 

If Him' i ‘ k I r 4 1'l f I •'f 1 1 I'l 4| ( • ’k 

h«itiU (i'l 

I , ,f tM I M M I »f i u( Ar » >('l A f 

M' i t A 1 1 1 4 111 i I »'<. Aiif ( f 1.1 

At II : ,'k » fiUUif UfU 

|f(>|lk': I i<i Uk lfii> n > (*i-l 



MU> 


iM ^ 7i , f 4 a k L’ k 


1 ■ 1 »',i i i t ii.i 




1 1 ^ 4 ■ ■ f. 1 Hi 


L.k 




Atli't 


IfUl 




(iti f 


• ; • It 1 . i'-» 4 « H ( i'"i>i k 1 1 




Mi’i 


k .1 M ( 1 (,>t 


!(i »|l'» f i 1 




A,ti t i 4f |MI 


1' 1 


1 f 


ifv’M 1 f'A 


A 




t A 


' 1 1 1 < 


1 I Mji fe 


Ul 


Fi;u 


hi f 1 U»* A| f II j • A 


> klJ llt'l l( , 


V)tK 


UMh (mIi. I 


1 'k 


fi 1 MM 


A II CUf 




>U:t 


Mm 


- 1 1 4 til ’ 1 1 ( 1 '4 


1 ^1 1 A |f<r| 


A t 


MiU 


(* . M 1 ‘ l i M 


U.rni|>n l<< 










i/mfii f 


CA-c 


SWlt 


A 1 1 


U 1 if. 


iM.fflltH 


Iff 


1 : m 


A. M-! .' . 


l‘t«l* ll' l 




Ak'l-t lff| ( . 






( i ki> (.i| 


(» 1 


vu;r 




- Ctf| 


AF M»u 


A f 


Mt:^ 


|i 0 HI • ' ; - !» .-I 


^ » 


> 1 ',' 


(, k ( . M . n 






t k ' iiii-i 


A 


'UM 


M-i' 


•if 


llkUk" 


wm 




tM* t .U 


r»i 1 Ki t 1 h t 


Ui'i 


-IM' WM ( 


■k 




|i*>MM 


A 


MU,' 


Hirit 


' 1 ki4 i-,ik («.|. 






m:m 


(| f'i U'M (■ 


'll 


U{l. 


Ml 1 1 t i.'JI 






1 ( >M il 


A > 




Il f 


I t'f ki l|4 1 1 


1 Wt'lf 


o> 1 


1 ,U i 


Clk HUM IM k a 1 ( ' 




Mill 


AlkT*,4'. C . ( 


1 « ^■ 


t 1 -f 






VM1 ^ 


hif 


• kl I'Ul.trrI (iH- 


.1 (» '• 






t k . 1 A - I'M 1 1 . tf 


v,it 




1 * •’ » M 1 ' 1 1 


“1 




n k 


WlU 








Afkl «f> P f'l 


OI.I 


M»m 


I'.fiilft (i-, \ Ml'.f-M 


i.tt ( > 


um 


Ik 1 'I f 1 1 M li 


' 1 ' 


‘ k f.4 If 


4 1 















I If' I'f A I 

! ( I- ; -'I ( f 'k' I « 'If t-M I f 4» •* C l 











Ai » 1 1 U 


A P 


h: 


■fk.i 


t ( 4 i >f*( f* 




1*4' 1 / • 


I'tf 


m, 1 


1 >i< 


.1 iM M 




1 rit,i 


t Vc 




Ai- 


4 f , k- 'Ul i hrf • 


< • 


1 if. 


A i 


HIM 


At 


{ t-fi.- 14 i-l 




ti'i fl Apia 


A > 


tl!ii 


A . 


V » n M ' V i 1 


Ml 


1 MM .44 ( 


Cr-I 


,«ia 


Mil 


(UM lit L k 




( M'M'A 


All 


M(': 


tiim t I'f IM 




h rt< It 41 


I'f 


(till 


l>.i< 


r» f Vi ’< f f ( I ” k i-f k 




DtfflU" 


A J 


(tut 


A h 


b4»< <k 


\ tr- 


f l|f4f|4C. 


CU'f 


itiii 


A V 


ht»i »■• U A (' f 


Ut 


f 'm Ui: 


Cfi ( 


lilt: 


Al' l< I'C 




Hf f v'M 


C('" 


mil 


It,. 


lit hitnr 1 t 




(Hrp) 


f |H 


Hill 


1 ti' 


1 frit 1 . 


il 


i4 Afjr ri 


UI-I 


am 


C '»ili tt 1 i| ( t 1 <k 1 if il U 


(c 


I'li 










( 


t Hi t|>l| 


1 r» 


util 


t II 1 


4 i ' A,.t 1 M f 4, ^,.1 


( <ff 


IfiU'k 


CIt'C 



>ll*< 



\ . >1 r»f < t-c 

Aij'i'f Ml (iff Uf| U'C k AiH'i A I 
< ill U A' |4I C i f t I (I'M 4 1 I 4 

I f flirttfl A r 

>1,', , Hit*- i »i ri' t .>k ( ►! ili4 fr 

>ii>. I -I ( i 'i! u« mu *» hi ’»cif III 

H- ' 
uu. 



UlU 

mu 



1 1* I f V. I I V A <A <« ft f 1 1 A I (• A i H A V f A V A v' U (f ( A 
AStUAK A \*i iAl|M UUMVlAt lO Ih{ 
M ll AAk unit ( U 1 P oh If AAcI A( !eh( At 
>iAA( h( I A 



ifiu P (' 



h - i I r A I 



PU'U 

u;if 

vt;M 

PtMt 

UpPf 

rtlU 



A(f|l4i|' 4 >I4||£ Au^.ftO 


(tH 


Mc:i 


H* 4 


- ' f "f L 1 III Ac|i 1 k 1 ' 




iki>kiiii4 vm 


i:c; 


A i» 


kii'i'if » Hfk.iU Uu AiAi'A 


If 4iM4>fU ll4 I* 4 (i 


(A < 141 








^ICU A PF t'-lA hnililFfU Hi 


lun 


1 n 


( rfiiM 




hiU(A iffii 


ikUih 


1 M > 


in irtiivf, 1 M ( rik ( »• 


A 1 1 P Mf »lf| ( 4'f 


Cm A f 1 






Vm Ak|l. Clt-P 


( i«f M- Ml ( t -f 1 iff t Ci 't 


A<Mlift A P 


Citet 


il. til 1 ,it|i< C. {,’tr»(r Ifi 'll 


1 Ml -«'4 v»| C< m 


k C’l U'I"C. A i 






( i MFfc Cdtilfc 


Ail 1 ■*' ( 1 I Cc 


Mil fM lu 


CuVV 


Ailiii 


I 'i' 4 Clkl'k(if|nl CpM 


iM 




UiAA 


A A 


I’W'p Cl- tin feu Cll'l 


(,k fkl U-t 


t s(i*P lM A f 




Cit Ml 


" CfPMff Cpiki 


ViUtfi V'i Cl 


P>i 'i Vlffckl PM 


UCAA 


Cr-'f 


f'f ( fiu-o 1 »r Ofcf"r|iffi. ciM 






UCPP 


t A 1 


I"! <( ifp Af||fpi Cl'if 






Alkllf A(> 

6-20 



IH> 



P'l» PJl 



lifKftUA UfC'Uiir.lF 







Ki.'i'Uu)) VI 



SECTION VI 

SCHEMATIC DIAGRAMS 



O^l. INTRODUCTION. 



0-2. The wehunmlle illnisniinK In IhlB lieellim ) e|)re- 
Heiil ihe etmillH eleeUTetilly, They ore mil wlrliii? 
iliiinnmiH, Uhmi!I) wire eolorK tire itlven where iiriu’- 
lUiil. 



0-3. The rlreiillo tire tirninneil iieeDrilliio to Hliiiml 
flow; eoiiKe(iei.'iU|y , uome HWlleh iitui elreitll iiKtiem- 
lilies imiy lie Khowii In jmiT nn nnire ihiin onedlui'nim. 
If HO, llie relerenee tleHlmmlhin Ih |ireeeiied hy P/0, 
for "Purl Of", luitl iH followetl hy ii noiiuton of the 



ininilier uf imrlH InUi wliUli i|n* iiHHeinhIy Ims liei-n 
illvldetl. 

0 --I, fionieof theuenertil InlormiUlnn olitiilnuhli .om 
Ihe Hi’hemiilledliiuriimH Is hIiowii I'i I■‘lum■e 0 -l. Notes 
iind eKiitiiimtl iiiH of HyniholH periiilnlnit to till the din- 
ItriiniH lire eonltiltied In t'l|{iire 0 - 2 . Notes iihoiit h|u>- 
elfle eonitumeiitH, elreilllH, or eoiidltluiiH tire lUvi'ii 
on the dluijriini to whleh they ii|i|ily, 

0 - 5 . Ah an iild tofinilinu eoniiionentH iindiiHHeinhtleH 
III the Kelof dItiiU'liniH, etieli dlil|U'tim liiiH ii lio.s lilhelliol 
lleferenee DeHlitniitlonH that eonlti Ills all the refereiiee 
desi|>ntiUoiiH ii|)|ieiirlti|t on the diii|>riiin. 
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I'Hture 0 - 1 , Oenertil InformtilUm on Sel>eniiitle DliiurtiniH 




Mnik'l li'l IK A 



FIGURE 6*2. SCHEMATIC DIAGRAM NOTES 



1, JtuHlKlmu’i* In oinnn, niimtUiiiu’e tii mUToriinulH uuK'kk DlliL'rwinif 

2, P /0 “ piu-i «f. 

3, ‘ AKlnrlKU ilL'iiDit'K II riu'i«ry*Hiik>Llt.'(l vnlnu. VnUii' tilinwii in lypii’iil, Pint miiy la* iimltluil. 

(ji’rL'wclj-lvnriulluHUnunt. 

Pnia'l 

r>. I 1 KucIdhl'k rroiil imiu'l tk'niuimUoiiK. 

] KiifloHnn ri.‘iu‘ pimel (k'niumUknm. 

(j, CliTuU iiKtsL'inlily iHinlLTllm.'. 

OUiL'i- iiHhemldy lnjrik>i-|liK>. 



^ Huiivy Um.* wlili iirrown imllctiii'K piUli iiiul tlirucilim nf nitUn nli'.imt. 

„ ^ — iifiivy cliiHliutl IliK' will) iiiTowti hutk'iiU'B imllt mul dlia’clkm uf nmtn kuclImi’H. 

Wi|ii.T muvi.'n tnwiirtl CVVwllln‘tin,'luvlKi‘ i-titiiUim of eimirnl iinvlowi'd from orltimli. 



10. CD 



NuinliLTH lit fliTk'K on rlirull nHHL'inlitloK nhow lui'iUlonn of Im-l iiolnln. Mali'hlni'. 
itumlu’rH lire oti’lu’d on Uio rlmill iintii’inhlk'n. 

PlirloHon vvlro rolor rotk*. UKcit IMlL’lSTD'flUl) in tho niuno nn llio ii’blHloi 

lolor rock', rirnl munlier Itk-nUfluH llk> uroinul color, Kccoinhnimlicr the wlik-r mrliic, 
mul the tlilnl numher Ulcnlifk'H ili" narrower Hlrl|i.*. , CMi) ‘k'liolen wlilte 
Krouiut, yellow wide Ktrlpe, violet narrow atrlpe. 

Field effect iratiHlblor with N-materlal Imre. 



Field effect iraimlHior with P*mr*terlal Imbe 

12, CONDITIONS FOlt VVAVFFOUM AND DC VOI-TAOI-; MFABUUFMFNT* 

a iHUA INPUT: Ftiual-amiiliinde, name-frequency lilipmk to hoih iniHitK, ainpliiudeK adjunied ic)r 
OPFUATF readmit on 0-1 lOA IlFF CUANNFD LFVFL meter, 

1), imOA CONTROL SFTTINOS: 

FUl-X} RANOF (aim.) . , , , to Include frequency applied to Il-UIA Inpuln 
centered 

TFBT CRANNFL 

AMPL VKRNIFR for -6 dD readlnn on U-IIKA jIO dU ramie 

PRABK VFRNIFR for 0 phane rendlnn on U>113A lO ramte 

e. U-H3A CONTROL BKTTINOB: 

PIIABF ° 

PllASK 

AMPLlTUDi: ‘ftfo” 

d. LIND VOLTAOKt IIG ao'?-, DO-00 II;., 

• UnleBB otlierwlne Indicated on tjcheinatlc diaitram, DC volHeen whown oe ..Mieniatlc dlanranm lahen 
with lO.OG'ti 10 meiiohm Input Impedance voRmeler (HR 'IMAI. Meanured voltatien nlmuld not dllfer 
from voliaiien whown liy more than 
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Wmifl U'UaA 
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FIGURE 0.3. PRELIMIIMARY TROUBLESHOOTING 



NOTK 

riii'jo tin* flVL’ It-IIDA i)|)i*niDii|^ riiiirljimn: um|iimtili* mrli*r 
liKlli’iiUuii , iiliiuii.* iiiiMi'i' lii(lli*iiUi)ii. lriii)l-|iiim*l r >0 MV 1)1) 
mil|uit viiUii(',i*. In)Ml>|)iini‘l 10 MV Dl-Xi uuliml vultin'.i*, tmil 
rviir-|)iuii'I 0 - 1 VOLT LINKAR uiitimt v'nlltitu*. Cuniliitm- 

UiiiiK of tlii’tii* ruiii'timib til l* ('timii)uii lu |jiirii(’";iii- iiuriiuiits 

of Hu* liiultniuunt. Till’ Icillmiliii* lU in’i'tlun* cIii'i’Kh llu* 
ImisU* i)|iL*nUtiJti 1)1 tlu>m' limi'llmiK iiiul mil lu.'l|i lu Idi-iiIi* 11 
tniiiljlu to till* Ki'i'tlDt) III llu* liiHinimi'itl I’oiimuin lu Hu* 
rtiiilly fiiiu’Uuiilul. 



M TViCl'K ANAiy/th 




PIlOCLDUlf 



I. CtiliiU't'l 1 ' sluiwii iiluivi*. h’i't llu* .Sil’iiiil h'uui'fi: till' hliH'.Ii* f I'l'iiiii'iiry ii|ii>riiliuti unit 

ail)uiil lilt* Ni'lwnrk Anilyzi't* lu (Jlmu.* lufit lu llu* u|i|illi*il hIuuiiI. 



!i. I'l.'i'liinn llu* ii|)i*riiilnn i*lu'i’ku iiu ImllniU'tl In ilu* liililt* uu tin.* lulluwini*. piii’i*. iiml tmii* llu* nuuhtiun 
uf t*(u*h inii'iiun lOK > nunniil u|iL'j*uiiun, X * rtniliy u|)i*riit)imi. hT'lirMlii* liun/uniiil liiu* 
n)m.'Hiuin.linn lu llu* liulU'iiUumi tuiii.*il, Tlu.*n n>ri'(* lu llu* llnmi* mul iliiinnmi iniliniii'il in lut-i 
nilmnn u', liuclzoiilttl line nelei'leil, 



NOT1-; 



l•■^nm•e 0-*l hIuiwh llu* eiiiii|(nii’til neiu|i luf eJmili 
irimhleiiluuiiinii. 
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Mntl.-I IMIIIA 




Aii)|ilKadi.' 
Mi.'lrr 
(Nolr 1) 


Plianr 
Mrlur 
INnlt? 2} 


Amplltudi* 
no MV /Dll 
(Nnti- 3) 


OK 
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OK 
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OK 
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OK 
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OK 


OK 
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X 


OK 



Alil|)lUutl*‘ 

10 MV 0 . I V 

(Nulf-I) (Nnli* fil 



Ht'lt'l' In: 



IlIncK Dliiitnim 



tii'lii'Diillli' 0 



fii'liniimlli’ 0 



Clrniil 

hVlicnmlln OK- 0 



Hflmmiitii’ r» 



NOTi:«: 

1. Hu- AMPUTUDK 30 dl) inihlilniUmi, [iml luljviril Ur' NnlwnrK Aimlyzi'i" Ii ht. t lmimi‘1 itiiln 

iiiul v't’i'iiti'i' Inr Kurn innim* ' iillnillim. 

li. tliu PHAKK IISO di'iu ni* imtililniUim, iiiid iidjiifil Hr* PI1AKI-: OI-'KSKT im«l Ni lwnils 

Antily/.L'i- plmtin vmiiUn- fnc zi-Tn ('.Hnr iitdii'nilnii. 

3, AdjiiiU tlin Ni'Iwniii Aimly/.ur Injsl rhoMtR’l lUiiii ii«d iuii|i|Umli> viTidfc ^•n||l^nl^ fur iimMiimni tiiid 
miidmut)) nitlti. riO MV^Dil miliml vnjiu|ri. hiitmlil vtwy Imm ti|i|»nMiimli'ly '1,0 V 
(dt'iR'itdlJlil n(i Ur- n.lidiiiiim idiio Kidltlin, In *1,0 Vdi'. 

>t, AiljiiMl Hr* H'II3A PHASI-; OI’PKKT iiiul Nl-IwiuK Aimlyzi'r phiiMi' vi'nilt-r (liinu|>li 300 ili'ni ni>M 
pIldHi.' wlilll. TIr> 10 MV '1)|-:U tml|Hil v’nllai'.n tiliniild Viliy iit InoHl fmil) Vdi- In <l,7ri Vdi'. 



5, Adjiim the Nelwntk Aimlyztd- Ii'hl flmiiiR’l naln and ampliuidi.* vnndiT njiitinla Inr maMiimm 
aiul mliiiiiaim ttaio. I'ki' LlNKAIl 0 - I V vnllaim Hlnnild vary fmia idimil lO niV Inal 
Irani >0,05 Vdr, 
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FIGURE 0^4. PRERARATION FOR TROUBCEBIIOOTING 
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1, Riimnvf lii|) I'Dvuni from hoih Noiworlt Aimlyi^.<-*r (iml il’IIHA. Ilomovo I’lrmiu liimnl l■l»m|ml■lml>nl 
t’ovor from IMISA lioforo ItmtiilUiiK li Inlo i!)o Nolwork Aimlyzor. 

2, Coimut’i isjii||imt.’iii iiH hIiowi) In hoUii), hot np tlu.> TrimHilui'i'r for t’i|iml nmpllimli.' Htiumlii lo iln’ 
Hnrmoiik’ rroijiii'iii'y Coiivorior, 

3, Hoi Klimiil Kiwiru for (iiiy Hlnulo fri't|imney Irom o.il lo 12. *1 nil/., mul iol)n»ii iho Notworli Amily/i’r 
to plmno lock lo 11)0 iippllotl Kipmil, 

>1, Ailjiiol Hlnmil Hotirco ontiml lovol for « Noiworlt Aimly/.or roforonco olmmiol lovol molor Imllciiiion 
III Mio OPKIIATI-: ro|pim. 

f), fc>'l lip (liml iriico OHclItoiii'opo iiH followm 
ti, llotli Input clmimolH to t pulnrliy. 
h Holocl ALT (llnpliiy imiilo. 

0 , llorl/oiitiit to iMloriml Irtimor, 

il, Coiiiioct prolio of ilio L’liiiiinol timl .rlpiiorn Iln* lioii/onUi'. mnplifior to IMIIIA-AIO'I’P'I. Tliin will 
lio Iho roforoiico nlipmt f. nil wiivoforiim, If wnvotorm ,.l AlOTl’-l cniiiiol l.‘o oliliiliioil iroiilito- 
hIiooI AI0Q7 clrmiit imiiiii Kclioiiinllo 1, 

0 , Cliock for cijuiil oloclrk’til k'liiiHi of llic Onclllonoopo prolioH liy iiIho coniioclliin Uio oUior prolio 
to AlOTP'l. TIiIh prolio In roforroil lo tin ilio monimromoiii prolio in ilio irmihknliooiinii 
procinluron, Tho two wnvoformn nliuiitil ho nnporimpofioil, 

0. Coiinooi ilio OncllloHcopo iiionmiromoiii prolio lo AHTPII iimf mtjnnl tlio irniiniluoor UMl’KIlKNCK 

PLANL KXTLNSION iiml Nolwiirl, Annly/or plitino vornlor lo olilnin tin lii-plitino rolniiouHlilp tin nliown 
In llio wnvoforni liolow. If wnvmoriii nl A0TP3 cnniml l o olilnlnotl ironhlonlimii iho Art Annomhly 
iiuliip Nclioiimllii 2. 
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riQune o^b. block diagbam cincutr DEscmPTioNs 



PHASE SECTION 



PMAKIi UKFKUKNCK ClIANNKL AU) AND h'i 

nUBT PlIAHK BIIIFT NKTWOtiK. Tin-* llrnl plmm* 
nhiri iH'lwockcniiHlBlHiir IntiiHlocmi-’j* AlOTl, ii HcrlnH 
n'Blniiiiu-’L'UAr P /0 Uk* PlmHcOflHi'i Hwli»>h AHmmilily, 
iiiul ti Nluml I'lipiu’llor AlUOK In tin* (•} oftHBl inixlllim 
Tl prnvlik'ii II pliiiHL* i'(.‘V*.*>‘iml fi nin prlirnwy in (wi’- 
imilnny, (iml hy ruvurHlnu ilm ln|n»i Imuln in 
HL'l poHUlnn ll)M plniHn nhlU iu!|‘i(«h lln> inmnloniu'r In 
uffni'ilvnly y.«i*o, IlL't’iuinn lln* irunP'r nf AlOTl'n hi*i'- 
oiuliu'y In iironiul) lln-* vollnitt* til ilm Inim.* «>r QO in (In-* 
renuUiinl nf Ua nml AlOCO In two nonllintniUnnn, ti 
Ht>rk*n I'tiulnltir nml nhmil L’nimtrltni' tn niit* nlik* ni tin* 
U'iinnfonm*»‘, tiiuliinm‘l«.*nt.’iii)iu’Uin‘ nmlninmi |•l.>nlnllll• 
In ihn ntli«r, Chiiniilnn tim viilm* nf Ha Bn* Plinm* 
OHnnl nwlU’l) nnlunln nlt*|in nf pImm* nhlll In thin 
nutwniii. 

BKCONI) PIIABI-: b’lm-’T NNTWOllK, Tim nni'iimlplmni* 
nhlll lu’lwiii'k I’niwilnUi of AlOlUO nml AlOCH) In i’»ni- 
hlnnilnn will) P/0 ihn Phnnn OHm-l Bwiich AnnumiJi, 
whU’h i'nyi*mmH llm ponllinn of Ihoni* Iwn l•l)lnpotmnln. 
Who)) llm phnno olfnot nwlii'h In In llm >0' in -lUJ' nnil 
fl00“ In flUO*^ poulllnnn,AltmiO Inn nmion lonlnloi- 
nml AlOC'h n nlmnt i.'ni)ia'lini‘. Tim nhinnl In tnlu'n 
imnmnlhi-’ pnptmltm' nim llm plniHt* hIiIH In«'l5' , Wlion 
llm phiwm nflnol hwHl’Ii In In Iho *0’ to iDO' nml »II0’ 
tn»ln0' ponlllnnnt AlOCIO Imconmn n norlfni’npm’llnf 
nml AlUltlO n nlmnl I'unlnlnr. Tim nhinnl In inlui) 
imniHH llm runlnlni* nml Iho plinno nhlll In '-K)' . 

UMITKH, Tim lllnllm* (AUKJl . AlOQlD In n «IIIIoiim)> 
llnl ninpllfioi' llinll».'i“ wlmno tmipui ntpinin- wnvt* In 
limiU'tl In nlinol tl. 5V p-p. 



PIIABK CIIANNKl. AD, A7, All 

AD ABUKMllLV. Tim Phnm* 'I't'nl Ch, nml ll put nnip- 
UflorADQl, AL’tja hnn n voUnuL' niiln * ’ nppin,sin*nU'|y 
!i0, tin oiilpul nliinnl In fml In Ih*.* Ill’nl llmllef ADl)3, 
ADQ’I whirl) In ni) nvoi'tli Wun n)))plllU*r vvlih n vollnim 
unit) of nppro.NintnU'lyliO. Thr mtijtuioiihollrnlllntllor 
ti))ii lln nniiorlnlL’il i>inllli*i‘ follnwt.*)* ADlJft In n litpiiit u 
wnvf nhntU 2V p-p, Whon iho Inpul niutm) n)))pllU)iii' 
In iuw llm llimi IlitilU*)' miipul niiinnl mny npprnnrlt n 
nhm wiivo. 

A7 AKSKMUDY. Tim A7 Annonihly «m noroml llntlirr 
mnlnlnnlwn ni)tpllfk*i‘ limlU'i' rimilin. Tim mpmri.* 
wiiVL* ouipnl of lln fliml llmlloi* A7iJ’l, A70D In nhont 
2.DV p-p. Thin nliinnl In foil Ihronnh nii ontliim* fol- 
lower A7QII ll) lln Hoennil llmllor A7<Jl, A7Q2 whom* 
ouipnl In nhoul 3V p-p. The ntiunro wnvo in limn fe»! 
In n Immlpiutn filler which roniovon niiylmrimmion nnil 
whono nulpul In ii nine wnve nhoul 2 In 3V p-p, 



All ,\BBI:MIU,V. The All Annenthly Itipul tilniu* AHOl 
In n vnrlnhie phnne nhlfler whono outpui nliiDiil In It il 
llirouphnn emiller follower AH02 in n flxetl *II0’ phtim* 
nhlller. The nliinnl In then foil lo nii nnipllfler llmllor 
ADQ3, AHQ-l whnne nulpul l•lpln)■ewnveln nhoul DVp-|), 
Tim ro)))hl)intlo)i of vnrliihle nutl fixetl phiine nhlll in 
typirnlly nei i*t nhoul ^lr)■ hui run ho vnrioil frott) O' 
In *30’ lo ohlnh) Ihe pi'itpor re|ero))oo*to-tenlol)iin))o| 
phnne hnlnime, TheAHAnnettthlynlno rottinlun n *r>.f)V 
power nupply AHQ5-Aiic)7 in provlito rollorior volintm 
for Ihe phnne ileleelor. 



PIIAKI-; t)i:Ti:cTOH ad, a-i 

TIlKKJNIl i:n-;NI-:HATO|lB. The iwo lupul tuptnro wnvon 
m e foil Ihrtntuh entlllor follnwom Allljll, ADQD lo Irlu- 
lier imuerntnrnAl)Q2, AllOlInml ADQD, AD07 which me 
Bi’hitilll Trlpiier elrrultn. The w|um o wove outpuin of 
Ihe irluimr ueiiornlorn nre Dlllerettuiiioil. The illllor- 
ettilnletl n«|unre wnve or ponltlve u))il tti'itnilvo npllmn 
nre fotl In unle rlroulln whirl) pnnn only iho tteipillvo 
ni)lken, Tltene ttepHvo npllton nre eiptlvnloul lo lit** 
trnllinn eclue of ihe h’rhntlll Trlimor miunre wnvon. 



P1IABI-: DI-TKCTOIl. 'I ho phnne ileleelor ADO-I, AiKjr* 
In n hlnlnhh multlvlhrnlor. The )ie|>nilvo input tiplko 
Iroin ll)e ferenee elmiuiel nein llie imiUlvihnil'ir no 
llinl lln tmlpul In piiHlliV'e, The letu rimiiiiel oomillve 
npikelllpn IhemuUlvlhrnlor. whono ouipnl in ihoulonn 
punitive or Depnllve-iioliiii, The nyiiimi'tiy of ihomuD 
iivlhrnior'n o-iipui nipniro wove dime of ilio poniiivo 
purl nm will) renpeoi totheih*''' o| the uoniitlvo porlltml 
In prtiptirlloiinl to ihe phitni reluthiiitihlp ol ihe iiipui 
trlniiern. Thin nc|unro wnve it eouverioil to nti tivorniio 
tie whirl) in proporlloiiiii t" the nipime wnve iiod- 
nymiiietry, nml lhunproporil>innl lothoplinno retniloii- 
nlilp of Hie iiipul Irluiiern. 



IIKCOIIDKH AMPUI'IKH. Tliotle lupul from Iho phnne 
iloi»etor In fell lo Hie roeoriler illlferotitinl niiiplillor 
A'KJDA’KJll whirl) hnn n vollnue null) of tippro.slmniely 
17. There nre iwo outpuin from the reeortlor mupll- 
flei . One output In fed lo Hie meter iiltipllfle) A'K)D- 
A>IC,itl tliruuiili Ihe meter fUlielloi) nwiteh ADD, The 
other iiutput In fed to Hie froni-pniiel ID MV 'DKOoul- 
put .12 Hirouiih Hie phnne dinnhie nwlleh. 



I’llABK DIHAHLK BWITCII. The phnne dlnnhlo nwlleh 
A’lQ’l pnnnen Hie de oillpul of Hie reeorder miitillller 
lo Ihefroill-pniiel ID MV ^DKHoulpul when IheNelwork 
Aimlynerin plmne lurked nml hlorknthe de out|iui when 
llm Ne'work Annlyr.er In mil phnne lurked. 
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FIGURE 0«6, BLOCK DIAGRAM CIRCUIT DESCRIPTIONS 



AMPLITUDE SECTION 



CURRENT SOURCt: AB 

Tilt! (implltuck* Nt-'ciUm Input fueitljacK piilf tinipllfior 
ABQl, AGQ2 IwH n vollfinu ipilii of tippi-oxlimilfly 1)0. 
IlH outfiut iB foil to II tliffcroiUlal nmpllfliiJ* oi- cmTuiU 
Bmu*ci! AliQO, AliQ^. The cm “enl Kource collector 
circuit conttilUB 11 pariillel tailU circuit which preHcutH 
a hlith Impedance at a7liltllit. The output of the current 
Buurce 1 b fed to two pcah delectorBADCRtandA0CR2. 
The nepallvu pmdt detector output In fed to tlie linear 
dc amplifier » the poHlllVe peidt detector output to the 
lottarlthinlc converter > hoth of which are on the AD 
ABBcmldy, 



AMPLITUDK nETI-CTOR A3 

LOGARITHMIC CONVERTER. The vuUane acroBOthe 
loaiirlthmle converter, A'JQl, Is propoiTlomil to the 
loit of the peaU detector output voltaite and iBlIie Input 
to the dc amplifier A3Q2-A3Q0, 



IX)0 DC AMPLlFIE.t. The loa dc amplifier, A3Q2- 
A3Q0, iB a lemperatui > Htahlll/.ed feedhack amplifier. 



It liaB two outpulB. One output Ih to the mei» •ampli- 
fier throuph ihemeterfunetlon HWllch. The other out- 
put IB to the front -panel DO MV/DR output connector, 
,)l, through the aniiilltude dlaalile BWitch, A3Q7, 

AMPLITUDE DISABLE SWITCH, The nm|)lllude dlK- 
ahle BWiteh, A3Q7, pasBcB the dc output of the Ion dc 
amplifier to the front-panel connector, ,11, when the 
Network Analyzer 1 b phiiHe locked and hltK’ka Hie dc 
output when the Network Analyzer Ib not phaae locked. 



LINEAR DC AMPLIFIER, The Inimt to the linear dc 
amplifier, A3QD-A3Q10, Ib a nenatlve dc volliinefrom 
the peak detector, CRI, The output of the linear dc 
amplifier Ib appro.'dmately e.ipal to Ub Input hut of op- 
poBlte polarity and la fed i the rear-panel 0 - 1 V 
LINEAR output connector, .R > 



METERING SECTION 



METER AMPLIFIER A-l 

The meter amplifier AdQD-A'lQll Ib a varluhle i>aln 
amplIflerwhoBc nalii iBdeterinlned hy the meter ranpe 
puBlihutluiiBelected, T!ie output of the meter amplifier 
driven the meter movement. 
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The Keenmi iiliaae kIiIII net work eoiiKlKtK nl AlOltIO ami 
A IOC to III I'limliljiatlon with P '0 the PliiiKe OffKel Swileh 
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Ket KWiteh Ik In the *0' to *fl0’ ami -00' tj -lliO' |ioKllkiiiK, 
CIO liefoiiieK a Kerli'K eaimellor amt lUr a Klimit reKlKlor. 
The Klitiial Ik taken iieroKK the reKlKlur ami the phaKe Klilfl 
Ik *-15' , 
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nUA'ECR READING QOCKiVISE 
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AppHMiilx A 



APPKNniX A 
MANUAL CHANC!|-:k 



INTUOnUCTION 



Tlii^ Appoiitllx I'Diituh.K iiifnrmiilioii for ittliiplinK (litK mtiinml lo Intilru- 
iiioiUK timl it does unt dtroi'"'' ii))ply lo, To (idtinl llie inumiiil lo your lii- 
slniinoiil, refer lo Tiilile /\-i and make all of llie mnmml eliaiiiies llsled 
opposlle your Insirumeni serial oumlier, Perform tlie elmmu's li> die 
, ’Dlialioiient order nlveu, 

If your liisirumeiil serial iiumlior Is iiol 1' led on tlie ilile pane of ihls 
mamail, or In Tahle A-1 lielow, ii may lie doeumeaied la a yellow 
MANUAI, CIIANCIKK suppleineai supplied wllh lids manual, I'or tafnr- 
matloa alumi seeiui numlmrs aoi eovrred In any of Die aliove ways, emi- 
suit ll;e nearesl llewlell-Paelmrd offlee. 



TADLN A-l, 

MODKL IHKIA MANUAL CIIANOLS DV .SlllUAL NUMIUIH 




UAL PIU-M'IX MAKi: MANUA 



n NUMUKU 


1 CIIANt'Lh 






A, IL 1), K, 


I-. 


7-17- 


Cl, .1 




7ao-oo)iji 


A, IL 'L )•:, 


r. 


llirouah 


«, II, .1 




7:111.00205 






730-0015C 


A, IL 1), K, 


K, 
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U, IL L 3 




730-001110 






7:10-00131 


A. IL IL L, 


V, 
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a, II, 1. Is 
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tl. IL 1. K, 
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Appoiicllx A 



M.Kiol IHi:iA 



CIIANCII-: A 



PtiUU 5-11, 5-,; 

Dolmo CM 

Pti|?L’ 5-12, Tiihk’ 5-1 ! 

HI 

Piiuo 5-i;i, Tul)lc 5-1 ; 

Cliiiiiitu Hem I Id romlt 

PAN’KI,! I-HONT (MINT CHAV OUV1-: IlI.ACK 

(hi ANDAHlJ) 

HP Piicl No, OIH13-0001 PANMl.; FHONT (LIGHT OHAV) OPTION AH5, X05 
CImtiijc Hem 6 lo rotul: 

(IsTANoS <OMVr: GHAY) 

HP Purl No. 50(10-0220 TOP COVHH Ah'SVi PU’G-IN (HLUI- GHAV) (OPTION X05) 
Cliimne Hem 7 lo |•otlti: 

HP Piifl No, 5OOO-0MO COVHH ! PLUG-IN HO'ITOM (OLIVF GHAYl (STAN’iiaimk 
IIP Piu-I No. r,oo(i.3;iao covMih pi.uo-in ini.ui' 

Pai'o 5-M, T)il)lo 5-2: 

Delete HP Part No, 0100-0050 

Chaima HP Part No. O370-OU-I5 lo read: 

Is’rSAHm”^^ PU.SimiTTON: MHTLH FUNCTION (.lADI-; GHAY) 

IIP Part No, 0370-0102 PUKHHUTTON: MFTFH FUNCTION (GHAY) (OPTION XII5) 
Pane 5-15, Tahle 6-2: 

Champ? HP Part No, 0757-030-1 '|-Q (Total (Jaanllty) from 2 to 1 

Pa«e 5-10, Tahle 5-2: 

ClniMoe HP Part No. 5000-0MO to read: 

IIP Part No, 5O00-0MO COVHH: PLUG-IN HOrroM (OLIVF GHAYl (.STANDAHDl 
HI Ian No. 5000-3330 COVL'H: PLUG-IN HOTTOM (HLUK GHAY) (OPTION X051 

Clianae HP Part No, 011-113-00022 i-. read: 

!!!! !!’■'! m'’* PAM;L: FHONT :MINT GHAY OLIVH IILACK) (.STANDAHIH 

I art No, 0D-II3-0001 PANULt FHONT (LIGHT GHAY) (OPTION A05, X 05 ) 



CHANG !•: H 

Pai{e 5-11 , Tahle 5-1 : 
Delete A 10X2 



Paite 5 -10, Tahle 6-2: 

Cliaime 111? Part No, 0170-0010 'IXJ to 3 



PaKeO-lI, Fl|p»re0-12, fcehemallc -G: 
Delete X2, oti A10Q7 emitter lead 



CHANOK C 

Pai?e 5-11, Tahle 5-1 1 

Add All IIP Part No. 0013-0027, HOAHD. INTMHCONNFCTING 
Add A1IXA3 HP Part No, 1251-15511, CONNMCTOHt PC 15 CONTACTS 
Add AllXA-1 IIP Part No, 1251-16511, CONNIICTOHt PC 15 CONTACTS 



A -2 



M(kU> 1 iMt:iA 



A))|u.'iu!lx A 



ClIANOI': C (Cotit'il) 

fi-ri, Tahk* fi-tr 
I)o|ok> XA:I imil XA-J 



Ptiuo (i-ltij Ttiltk' 5-2: 

Clitinuo IIP Part No. 1251-0100 'IXJ lo 0 



Atltl IIP Pari No. 1251-15511, Ik-HfrlpUon CONNIX’TOII PC 15 CONTACT, S, Mir, 
2IMH0, Mfr. Pari No, 1251-15511, TO 2 

Pam? 6- 17, Tal)k 5-2: 

Adtl IIP Pari No, 011.11.1-0027, IkarrliUloii llOAim INTKHCONNKCTINri, Mir, 211-1110, 
Mfr, Pan No, OIHi;i-0027, TQ I 



CIIANOK n 



Paoo 5-n, Talilo 5-1: 

Add All IIP Part Nti. 0IMi:i-0012, llOAIil), INTMHCONNHCTING 

Add AllXAl IIP Pan No. 1251-15511, CONNKCTOIl; PC 15 CONTACT.S 

Add AllXA-l IIP Pan No 1251-15511. CONNMCTOIl: PC 15 CONTACT.S 

Paao 6-12 , Talik' 5-1 ; 

Ock'k* XA3 and XA-I 



Pane 5-10, Taldo 5-2: 

Cliaiine IIP Pan No, 1251-0100 TQ lo 0 



Add IIP Pari No. 1251-1550, DoHcrlpIlon CONNKCTOIl PC 15 CONTACT.S. Mfr 
2IM0O, Mfr. Pari No, 1261-15511, TQ 2 



Pane 5-17, Tahk' 5-2; 



Add HP Pari No, DIM 13-0012, nL>Krrl|illon IIOAHI) INTKHCONNHCTING, Mfr. 
211-1110, Mfr, Pan No. 00-113-0012, TQ 1 



CIIANGK H 

Pane 5-2, Talih? 5-1 : 

Chanm? A3 lo HP Part No. 00-113-0002, IIOAHI) ASSV, AMPL, MHTHHING. 

(NOTH: When replaelnn A3 and A-1 AKKomhlleK w)ih HP Part No, 00-113-0030, 
MATCHHD PAIH, In liiKlrniner.ln wlHionl rear-panel MAHKMH INPUT - ner'-.l 
mmil)orH iirefl.sed 002 - and Pelovr - eonneet a jumper wire front XA3-i)ln 0 
lo XA-1-pln 0). 

Pane 6-3, Taltle 5-1 : 

Delete A3H11 Pari No, and eluinne Doaerlplion lo NOT A.SSIGNND 

Chatin' ' to HP Pan No. dO-l 1 3-00011, IIOAHI) A.S.SY. PHASH HHC. K MHTHH AMPl., 
(NOTH: When rejtladnn A3 and A-l AHHemhlteK vriih HP Pari Ni». 011-113-0030, 
MATCHHD PAIH. In lnKlriimentH wlllioul rear-panel MAHKHH INPUT - Kerlal 
numliorK preil t 002 - and Itelaw - eonneel a jumper wire from XA3-itin 0 lo 
XA-l-pInO), ' 

Pane 5-5, Table 5-1 : 

Delete A-MUi-l 

Pane 5-10, Tal le 5-1 1 

Delete A10C17 



Pane 5-11, Table 5-1 1 

Clianne AlOinO lo HP Part No, 001)11-3150, HlfX!) MKT R.M 20 , oi|M T-’ I IIW 
Channo AI0IU7 lo HP Part No, 0757-0-1-13, HrPXD MKT FKM T- 1 O'V 



A -3 



AppeiullN A 



M.xti-l lHi:iA 



CIIANOK !■: (Ciml'tl) 

ChiiiiK'? AI0H20 In IIP Purl No. Omm.;iiri», IM'XI) MIT l-I.M M, IK OHM I - I liW 

cimnui> Ainiiai in up Pm-i No. o7r)7-i)'M;i, tiii’xn mit n.M iii'oiim i' i tw 
nok'li; A 1 01120 

PiMlo n-M, Tal)|i* n-2t 

ciiiuiiio IIP Pari Nn, 0150.01)110 *|X} in 22 

Cliiinip} IIP Pari Nn, 00nii.:iir)7 'IXJ: Ik-i-rt'aw TCJ hy 2 

Chaimo IIP Pari Nn. 000H-:i|5ll 'IX) In 7 

Pane 5.15, Talili? 5-2t 

Cliaiiiii.' IIP I'arl Nn. 0757.0271) TC) m 5 

Ooklc IIP Pan Nn, 0757»0.|20 

Cliaaiin IIP Pari Nn, 0757-0'M;I T(J: iMrrraao 'IXJ liy | 

nololt' IIP Pan Nn, 0757 - 0 .|.|.| 

Ikino IIP Part Nn, 0757-0-I0:i 

Pane 5.17, Talile 5-2; 

AtIti IIP Pan Nn, OlH III -0002. Ikarrlpilnii DciAim AkSY, AMI'L, MITKIlINcl. Mir. 

2IHII0, Mfr, Pan Nn. 0l).| i:i.0002, TCJ 1 

Ailil IIP Pari Nn. fll)-IK).OOfll), Her •rtpitnii noAHIl A.SKV, PIIAKK IlKC, K MI;tI:P AMPI.. . 
Mfr. 2IMII0, Mfr. Part Nn. 0lMi;i-0' o:i, |X) l 

Iklele IIP Pan Nn, 0l!'li:l-002^ 

Iklele IIP Pan Nn. 0I)-1 i;).002'i 

PaiteO-ii, Mnere 0-12, hVhematU* 'M: 

CImiiiie vnliane no milpul svavefnrin al AlOl'Pl In 0, 1 t 0,5V 

P,i|ie 0-17, l■‘ln»lre 0-2-1 , .Si’lmnalle '■): 

Clianiie vnliane no lupol waveinrm al AOTPl in 0, I : 0,5V 

Pane 0-H), rin'il'e 0-20, tSdiemalle "5; 

Chaiine A-l In fli!-U;i.00t)l) 

I’aik 0-2lT).22, I'lnurv 0.22, .Si-liemalir "O- 

Delete A2HI1 (H12 1 h nmi eieil in junninii fnrii nl liy AMIK) ami Q2 luiKe) 

Cliaone A2 In Oll-I i:i-0002 



CIIANCJK F 

Pane 5-2. Tahle 5-1 ; 

Delete AlAt 

Clmiine AlAIHI, In AlHl IIP .Stnek Nn. OODO-aiOO H: FXl) MIT FI.M OI.OK ''MIM F- I liW 
Cluioni* A1AIH2, In A 1 112 IIP .Slnelt Nn, 00liH-;M5.’l IliFXD MKT FI.M IDOK OHM F- I 0\V 

Chaiiite AIAIIIO, in Alli:) IIP Finek Nn, O757-O-IS0 HiFXI) MFT FI.M O.IIIKOIIM F I HW 

Clianne AIAIIM, In A.IM IIP FI nek Nn. OOno-:t-|52 lltFXD MIT FI.M 1-17KOIIM F I liW 
Cliimne AIAIIM, te AIH5 IIP .Slnek Nn. 0757-0-121 IliFXD MKT FI.M 025 OHM 1'- 1 OVV 

Clianne AlAIHO, In AIHO IIP Slnek Nn, 000lt.;il30 H:FXD MIT FI.M 17,liKOHM F- 1 llW 



Mixlril IHKIA 



A|)|ioi»lh A 



CIIANttI-: I- (rmii'.l) 

c.’lmniU' AlAtHV, in A1M7 l||> KImi-H Nd, |l:|'NI) MMT I I. M 17llK OIIM I I lAV 

CliMMilt? AIAIMH, In AllHi IIP Hlmlt Nn, i)7f)7-0'|ii7 MKT I'l.M laiKOHM l' | IIW 

Clmiiiin AlAllltl, In Alltl) IIP Nn. 11757-11.^11 lU XI) MKT I I. M 51, IK OHM I' I lAV 

Cliimitf AIAIIIIO, InAllUOIIP 5:ini’lt Nn. millll-HIiU H I ND MKT I’l.M :i.li;!KO|IM I I lAV 

C-lmiint! AlAIHII , ItiAIHII HP .Slni’K Nn, 0757-PMIl H ■|•>{|) MKT KI.M 5, |IK OHM 1 I lAV 

Chiiniii. AlAlHia, In Alina HP Mmlt Nn. 0757-11.111^ IH’XI) MKT I'KM 511K OHM V I liW 

Clmitic' AIAIHDI, In AlHi;i HP nnt-K Nn, iltlllli-;|.|.|ti HH'ND MKT KI.M ait.'l OHM 1' I liW 

Cliiuiitn AIAIHI'I, In Alin-' HP Mni'K Nn. 0rillll.:i|50 HiKXD MK‘1' KI.M a.:i7KOHM I' I liW 

Pll|H' 5-15, Tallin 5 -a I 

Cluillttn IIP Purl Nn, 0757-0300 'IX) In 3 

C.’hatlili' HP Purl Nn, 0757-0.ri! |X)! |in'h>aKn TO l>y | 

Clmnitii HP Pufl Nn, 0757-0.|5(t TO In a 

Atltl HP Part Nn, 0757-0.153, Di «nrii)lnm H'KND MKT KI.M 51 IK OHM 1'. I lAV, ,Mlr 
3II.D10, Mir, Purl Nn. 0757-0.|li3, 'I’Q I 

Paid' O-ll), nuiirn 0-311, .Si.|'<”,ial|r <5: 

C'liaiir.n A I Alin In A IP I 

C-'lmimn A1A1H3 In AIH3 

Cliaiiid’ AlAIIKI In A 111. 7 

CImnid' AIAIIM In AIIM 

Clianiin AIA1H5 In AIH5 

Chaiian AIAIIIO lt» AIHO 

Chanid' AIA1H7 in AIH7 

Clianid' AlAIHli in AlHH 

chaiiid' AIAIHO In A I HD 

CItaoid’ AlAlino In Alino 

Clmtiid AlAlin I In Alin I, 5. I IK OHM 

ClmiiiO' AIAIHI3 In Alllia, 5IIK OHM 

cwnid' AiAiin:i In Alina 

cimiiid' AIAIHI'I In Alin-I 

ClIANOK 0 

Paid* 5 -a, Tallin 5-1 1 

Clmiiid’ Aaill) In HP Pari Nn. noi)li.a'153, HtK.XI) MKT KI.M ItlOKOIIM ]'■ 1 IW 
Paid* 5-0, Tallin 5-1 i 

Clmiiid' A0HI3 In IIP Pan No. 00011-7153, HtKXD MKT KI.M a.IKIK OHM V". I liW 
Clmoid’ AOina In HP Pari No, 0757-03110, H:KXI) MKT KI.M I.OOKOHM I" I IIW 



A))|)ii|iiHm a 



MtKii'l il-li.'lA 



CltANtlK ft (Cniil'il) 

I'titin lti)7, Tiihh 5^1 1 

C'lmmii' A7H;i in iii) i>,n-i ()vr)7.(Wiii), n;|.->in mi;t i i m i.ookomm 
amiiiti- A7I1-I i» IIP Purl No, (i(iiiii.;i|fi;i, H;|'xn mi.t n.M .I.MKOIIM 
i:imi)iio A7Mi;? lo IIP Pun No, (iiiiMi.;tiri:i, pii xn mi:t i i.m ,i,ii;ik ohm 
ciiuintu A7Hi;i lo HP PuH No, HtFXI) MI:T I'I.M l,t)0K t)IIM 

piilio (i-11, I'uhlo 5>| t 

Clmnitu AUIHII lo HP Purl No. 1)757-11.111;!, |l!|-Xt) MHT n.M ''•IIK OHM 

I’niP^ 5-M, TiiIiIo 5-;'.! 

cimiiiii' IIP Purl No, niii)ii-omi;i t() lo ;t 

cimiiiio IIP Purl No, imi)n.;ii5;! to io 5 

Doli'io HP Purl N)>, nnmi-.'iaiiti 



f.’liiiimi.' (iiiiHi-;i.|5;! Ttj lo ;i 



Pujtt’ 5-15, Tulili' 5-at 

l’lmu|{i> HP Purl No, imilli ..'l.in;! TO: Im-n-uhc TO hy i 

t’liuiilti' HP Pun No, t)757-n?.Ht) 'IfJ: Iiutoum* TO l»y .‘t 

t.’liuiitto HP Purl No. 0757-tM-P,! 'I'O- Di.m-uuo TO l»y ;i 






Pu((i>)l-tl, 1‘ljton* II- H! , •Si’lit'iiiuiu* 't: 
C|iui)|ti> A I OH 1 1 to nilK oliin 



PU|ttMl-i;i, |•’)|tllrl' I5-Hi, ,‘iV||i.mul|r 
ciiuMttu AiiHi;> lo :iii:io oiuo 



C'liuuiio Aillin lo 1110(1 Oliiii 

I’UIIU 0-15, l••||lor^• il-!!0, oVIuoimllr 'i:i; 
Clmii|ti> A7IH1 lo 1000 olun 

f-’liuiuii’ A 7 H'i to ;iii;io ohm 

Chuimo A7HH! lo .’IH.’IO ohm 



CImimu A7Hi:t lo K'OO ohm 

Puim o-*,!l fl-a;!, nimro 0.;ia, ,sni. „ ,u ui- 
C’liuMio' AHIH) lo ll)0|{ ohm 



CHANflK II 

PU|U’ 5-5, Tuldo 5-1 ; 

Cimmm A5HH lo HP Pun No, 0757-0.10;!, H;I-XI) MKT IT.M lai OHM I' 1 
Puito 5-0, Tulilc 5-1 : 

Cnu)i[t»' A5HI5 lo HP Purl No, 0757-0HH), Il't'XM ,MK'* I'I.M 501) OHM !'■' I 

Puim 5-15, Tuhlo ri-at 

Doli'lo HP Pun No. 0757-0*11)^ 

aiUMim HP Purl No. 0757-0-|0:i TCJ lo -l 



A«0 



I' I liW 
r 1 iiu 
r I iiw 
I'. I liW 

T I lAV 



1 liw, Mir. 



IIW 

IIW 



Mtiik'l Il'iKIA 



A))|)i‘Hf!(x A 



CIIANCil-; II (Coin'll. 

Di'IoIl' HP Piii'l No, 0757-01117 

Atlil IIP Piifl No, 0757-01110, l)i.*m*rlpllnii IliFXI) MKT IT.M 000 OHM 1 > I M(r, 

2IHI10, Mfr, Pm- No, 0757-01110, ’1‘CJ 1 

P«H« 0-21 /0-’22, l•’lnll|•l) 0-;i'2, Kclii'iinillf 'O: 

CImiiito A5HII to 121 ohm 

cimnoo A5H15 to OOO ohm 
CHANOK I 

Pii|(o 5-11, Tuhli? 5-1 ! 

Chiinno AlOIKI iiml A10I15 in HP Purl No, OtiOll-.'llOO, H:I'X1) MKT Kt.M -KO-IK OHM l'^ I HW 

ChtiiiiU' AlOIM It) HP Purl No, 00011-00115, H:KXI) MKT R,M 2.01K OllM 1'- 1 'HVV 

Piiim 5-M, T.ihio 5-2: 

ChmiiU' ill’ Pan No, fl00ll-00ll5 TQ to 7 

Athl HP Part No, 0fi0lt-;i155, DoKrrtpMoii lOKXn MKT Kl.M -KO-IKOIIM K' I HU' 

Mfr, 2IMH0, Mfr, Pan No. 0r)0ll-;il55, TO 2 

Paim 5-15, Tahk* 5-2; 

Chaaim HP Pan No, 0757-02110 TQ: iKa-roaHo TQ hy 2 ) 

Ik'lL'k* HP Pan No. 0757-0-P22 

Pa|p}0-ll, ri|tm*L> 0-12, hVliomalk* "I; 

Chimim AlOIKi aiul AI0H5 (o •KMO ohm 

ChaiiHL* AlOIM lo 2010 ohm 



CHANOK .1 

PauL> 6-3, Tahlo 5-1 : 

Chaiino A31K12 lo HP Pari No, 000H-32>P1. H:KXI) MKT Fl.M, 17HK OHM 1'. 1 IIW 
Pane 5 -'I , Tahk' 5-1 : 

Chaaim A-IHIO lo HP Part No, 000li.32>Ki, lltl'XI) MKT Fl.M, 17HKOIIM I" I tW 

Pane 6-1-1, Tahk* 5-2: 

Chaiuu? IIP Pari No. 00ni|-.12-l.7 rcj to 6 

Pane 5-15, Tahlo 5 

Chaitiie IIP Pan No. 00011-3-153 TQ: Dooroafie TQ hy 2 

Pane O-IO, Fln»ire 0-211, Hehemalle "5t 
Channe A-mill to I7UK ohm 

Pane 0-21 /0-22, Fln»re 0-32, Selieinalle "Ot 
Chaani-* A3I132 lo I7I1K ohm 



CHANOK K 

Pane 5 -I, Tahk* 5-1 : 

Chaane A-im lo HP Pan No, 0757-0-1-12, lOFXK MKT FLM 10, OK OHM I'. I HU' 
Pane 5-7, Table 5-1 1 

Channe A7C10 to HP Pari No. 0100-2502, CtFXI) CKH -170 pF 6C 500 VnCW 



A-7 



A|)|)i>litllx A 



Mo(|i>l IHIliA 



CIIANC1I-: K (C'.)iil*«l) 

PiiHi* 5-H , Tiil)U> ()-'i : 

A«M IIP P.irt No, OlfiO-afiO;), |)t.fiiTi|)l|im Ctl-XI) CNll .170 PP r>'. 000 VDCW, MM- 7150 
Mfr. Piirt No. 0Cc::i5N 1500 .| 71.1 ’ 



Dolt'lo IIP Purl Nn, 01fl0-;i07(i 
l>ti|{u 5-15, Tiihk' 5-2; 

Chiitiutf IIP Pun No. 0757-0.|.|a TCJ: Im'i-oiiHo TO liy 1 

CltiuiiP IIP Purl No. 0757-0'M;| tQ; |)oi>rL'UKf TO liy 1 

PuitoO-lO, I'tiOin’ 0-aH. Kt'liemulk' "5: 

Cliuuiio A’lltl lo I OK oliii) 



CIIANOK 1. 

PUKU 5-5. Tulilo 5-1 ; 

Chiiuui! A5CII lo IIP Purl No, 0150-22011. C.’FXI) MICA SOI) PF 5' 200 VDCW 
Pii^t? 5 -II, Tulfk' 5-1 : 

Clituiuo Aimin lo IIP Purl No. 050U-;I157. U:FX1) MKT FFM 10. OK OHM 1'.' 1 /li\V 
Cliutiiio AIIIllO lo IIP Purl No. 0757-0.|;I5, FtFXI) MKT FKM 5. IIKOIIM 1'.’ 1 m' 
Pu|{L» 5-10, Tuhk* 5-1 r 

CliiiniU' A10C5 lo IIP Purl No. 0100-221), C;FXI) MICA 510 PF 5'.' ,'iOO VDCW 

PU|{L‘ 5-M, Tiililu '■-'ii 

Delolt' IIP Pun No, 01-10-0225 

IlL’k'lo IIP Purl No, 0100-0230 

Ailtl IIP Purl No. 0100-2205, Ik-urrliillou C:F,X1) MICA 330 PF 5', 300 VDCW Mfr 
25.150. Mir. Purl No. 0100-2205, T« 1 

Atkl IIP Purl No. 0100-2211, DeHt-rlpIloii C:FXD MICA 510 PF 5'; 300 VDCW Mfr 
25'IHO, Mfr, Pun No, 0100-2211. TQ 1 . . 



Cluuiiu* IIP Purl No, 0055-3157 TQ; liu-ruuKi? *1X3 hy 1 
DokMo IIP Purl No. 0055-3270 
Pune 6-15. T.ilikJ 5-2: 

CImupt? IIP Purl No. 0757-0.135 '1X3 : |i)cn..iKo 'I’Q liy 1 

Dek'to IIP Purl No. 0757-fl.MO, 

PuiJoO-ll, ,'>*)n\in; 0-12, KrlioDiuiU" -< 1 ; 

Cliiltiio? A loco lo 510 |)F 

PU((i; 0-15, Fli'.uro 0-20, hVlieuiulie '*3; 

Cliuiii’t* lliL* 11111)10 of All AnHomhly lo: 

P O All Tlimi) UMITKIl AND 5. IV ’ IWKK SUPPl.V AK.SKMlll Y 
(00.113-0005) I OF 2 

Pu5‘' 0-17, Flmiro 0-2>l , FVliLMimlU’ '-It 
ciiiinn' A5I115 lo to, OK olmi 

Clmniti.' A5U15 lo 51 10 oIhd 

ClmiiKo ilio Mumt} of Alt AHHomlily lo: 

{O5l/V*000o!''>^m^^^^ J’OWKIl .SUPPLY ASOKMIIKY 



A -5 




MckIoI ihiija 



A))|ii>i»llx A 



ClIANaj’: 1, CCniil’tl) 

ClmnuL* lilt? mmiif to rciith B, IV KUPPI.V 

CImniie iho vollnKi? on iho lint? from AUTP-l to AHTP3 to roiul- 
►fi. IV ( 0,2 VDC 



( 



MANUAL C H A N G 



E S 



mum IDENTIFICATION 
Modil Numliin 84I3A 
Dot! Prinlid: May 1974 

Pott Ntinbor: OB413‘^ll 



ThU Eupplemcnt contatni (iitportint infomutlon for correcting manual erron and for adapting the manual to 
(natrumenta containing improvementt made after the printing of the manuaK 

To use tide supplement, moke ail ERRATA corrections and all appropriate serial number related changes 
indicated in tho tables below. 

I iiniAL pnirix on numior ( maxo manuai fihANaiB j ■imw.rnn'txoBNUMoin mako manual chanoio 



1144A01961 Unu 
n44A01980 


I 


1513A 




1548A,2Q05A 


1,2,3 


2032A 


1,2,3, 4 


230IA 


1*5 


. 2424A 


1-6 



► NEW ITEM 

ERRATA 

Pag?4-13, Figure 4*2, Test 4: 

On the lest setup, change the leod going to 32 pin 3 of the B413A to tear connector TEST PHASE OUTPUT 
onK4lOB. 

Change f to read: *’t Set 1-dB step aitenuotor for 200 mVdrIO mV peak-to-peaL at fl4lOB TEST PHASE 
OUTPUT. 

Page 4-15, Toble 4-2, step 3:' 

Under^AmplitudeCfO mV/dB),'* change the minimum value for +9 dB to 4*436 mV and change the minimum 
value for -9 dB to -436 mV, ' 

NOTE 

Msnuil ehiOB# luppltmtnts or# r#vl»*d at ofl#o m n#c#oarv W k»#p m#nurJi it curnnt ind ■ccurti# it ponlblt. H#v»i#tt-P#«kird 
rieommindt that ypu p<flodle#lly nquitt tht latitt idliion of this iupplim#nt Fr«« copitt ir« avallibl# from ill MP Dirini. 
Whin raquaitlnfl cbplw, qUvw tN mtnuil ld#mlficiiton tnformiilon from v>uriupplim«ni, or th# modtl numbir ind print dita 
from th# tin# p#ga of th« manuil. 



Prlnttd In U.S.A. 

20 SEPTEMBER 19M, 
k , 6 pages 






HEWLETT 

PACKARD 



1 




1 



' , I ■ 

OWI3-900I1 I I Model 84I3A 

' ' , I ' ' ' ’ 

,Cn;iATA(Cont'i!) 

t PflgcJ*2, Table 5*lr 

Change A1AIR2 to HP Part Number 0M8-3243, F(FXD MET PLM I78K OHM 1% 1/8W, 

Page 5*3, Table 5'lt i 

Change A3RII to HP Part Number 0757*0464, Re5lBior90,9K 1% ,125 FTC-0±100 (FACTORY SELECTED 
PART). 

, Change A3RI2 to HP Part Number 2100*3054, Retis^^TrmrSOK 10% CSid^Adil7-Tum. 

Page 5*4, Table 5*1 1 ‘ 1 . 

Change A4Q2 to HP Part Number 1854*0475, CD 5, j 

Page 5*7, Table 5-lt ' 

Change A7C6 to HP Part Number 0160*3048, CiFXD MICA 8000 PF 1% VDCW, 

Page 5*12, Table 5*1 1 

' Under MUcellaneoua lection, change HP Part Number 5000*3505 to 5000*3305. 

Add HP i*an Number 08413-00027. Switch Dmckei 
Add HP PartNumber036i*tl27, Eyelet(Quantity 12). 

Page 6*15, Figure 6*20: 

N Change A7C6 to 8000 pF. 

• 

Page 6*19, Ftgurei 6'27A and 6*27D; 

Change “RI5” next to teit point 2 to “RIS." , 




Page 6*21, Figure 6-32; 

Change A3R11 to 90.9 K. 

Change A3RI2 to 50K. 

CHANGE 1 I 

. ' . / ■ ; I 

Page 5-6, Table 5*1; 

Change A6Q3 and A6Q4 to HP Part Na 1854-0005. , ' 

f ' ■ , ' 

Page 5*7, Table 5*1; 

Change A7QI, A7Q2, A7Q4, and A7Q5 to HP Part Na 1654-0005. 

t 

Page 6-13, Figure 6*16: ' 

Change A6Q3 and A6Q4 to HP Part Na 1854*0005. ' ^ 

Page 6-15, Figure 6*20; 

Change A7Q1, A7Q2, A7Q4, and A7Q5 to HP Part Na 1854*0005. 

CHANGE 2 

Page 5*13, Table 5*1; 

Change Item I to HP Part Na 08413*00024 PANEL: FRONT (MINT GRAV/JADE GRAY). 

Page 5*16, Table 5*2: ' 

Change PANELFRONT to HP Part Na 08413-00024. 








Model 8413A 





CHANGES 

Page M, Tnblc N: 

Change phase meter accuracy specincotion to read as foilowse 
Accuracy! ± 1 % of end scale or ±0>2 degrees, whichever Is greater. 



08413-9001 1 



Page 4-4, Figure 4-2{ 

] Change phase meter accuracy speciricalion to read as rollowi! 

Phose Meter Accuracy! ±2% of end scale or ±0.2 degrees, whichever is greater. 

> ! Poge 4*4. Figure 4-2! 

Change 841 3A Phose Meter Indication tolerances to ±0,2 degrees when the 64I3A 6 degree Phase Range is 

selected. 

) 

Page 4-23, Figure 4-4! 

Change 64I3A Phase Meter Indication toleronces to ±1 small scale division when the 641 3A 6 degree Phase 
' Range is selected. 



CHANGE 4 

Page 5-13, Tobic 5-l! 

Change Item 6 as follows! 




CHANGES , 

Poge 5-2, Table 5-U ^ 

Change A3 to HP Port Number 084I3-60032. 

Page 5-17, Table .5-2: 

Change HP Part Number 08413-6025 to 08413-60032. 

Poge 6-21, Figure 6-32! ' ' 

At the top of Ai Schematic, change the part number of A3 Amplitude Metering Assembly to 08413-60032. 



I’ : 






08413-90011 



Model S4I3A 



►CHANGE 6 1. 

Page 5-7, Table 5*1 1 

Change A7 to HP Part Number QS4I3-60036 CD 9, 

Change A7CI, A7C2, A7C3, A7C4, A7C5. and A7C7 to HP Pott Number 0160.4834 CD 6, CAPACITOR-FXD 
.047 pT±l0% lOOVbC CER. 

Change A7C6 to Pori Number 0160-3048 CD 2. CAPACITOR-FXD 8000 PF ±1% lOOVDC MICA. 
Change A7C8 and A7C9 to HP Part Number 0160-t835 CD 7, CAPACITOR-FXD .1 /if *10% 50VDC CER. 

' I 

I . '■ * ' 

Page' S-8> Table 5- It 

I - Change A9 to HP Port Number 08413-600J5 CD 8. 

, Change A9CI, A9C2. A9C4-C7, A9CM:I0. and A9CI6-C17 to HP Part Number 0160^835 CD 7, CAPAC- 
! ilTOR-FXD .1 /ir±I0% 50VDC CER 

Page 5-10, Table S*lt 

Change AlO to HP Part. Number 08413-60034 CD 7, 

' ’ ChBngeAlOCl, AIOC3-CJ,AIOC»-C9.AlOC12-c:4toHP Pan Number 0160-4835 CD 7. CAPACITOR-FXD 

* ,I /if±|0%50VD,CCER 

t Change AI0C2, XiOCII. AI0CI5, AI0CI7 to HP Part Number 0160-4834 CD 6, CAPACITOR-FXD .047 fit 
*10% lOOVDC qER I 

‘ Change AKKJIO to HP Part Number 0160-4822 CD 2, CAPACITOR-FXD 1000 PF ±5% lOOVDC CER , 
Change AI0C16 to HP Part Number 0160-1846 CD 0, CAPACITOR-FXD 1500 PF ±5% lOOVDC CER 
, ' 1 
Page 6-1 1, Figure 6-1 It 

ReplocetheAlO AtsemblyComponent Identification diagram with the onesupplled in this changeiupplementt 
Figure 6-11 {CHANGE 6). 



Page 6-11, Figure 6-1 2l 

' At the top of the AIO Schematic, change the part number of the AlO Reference Amplifier ond Phase Shift 
Assembly to 08413-60034. ' 

Change AI0C2, AlOCIl, AI0CI5 and AI0C17 to ,047 /if. 



Page 6-15, Figure 6-19: 

Replace the A7 Assembly Component Identification diagram with the one supplied in this change supplement: 
Figure 6-19 (CHANGE 6). 

Page 6-15, Figure 6-20: 

At the top of the A7 Schematic, change the part number of the A7 Second Limiter Assembly to 
08413-60036. 

Ch ange A7C I-A7C5, A7C7 to .047 /if. 

Change A7C6 to 8000 pf. 

Page 6-17, Figure 6-23; 

Replace the A9 Component Identlflttiion diagram with the one supplied in this change supplement; Figure 
6-23 (CHANGE 6). 

Page 6-17, Figure 6-24: 

At the top of the A9 Schematic, change the oart number of the A9 Mixer and Integrator Assembly to 
08413-60035, 



■ ■ ' I • • • > 
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